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TARGET: SUBME RGED SUB The protecting cloaks of night, foul weather, 


and ocean are stripped from a submarine by the detection gear and skill of an S2F Navy crew 
Pinpointed, the sub is sent to a point of no return—the bottom of the sea. All this equipment 
required a two plane hunter-killer team until Grumman packaged it into a single aircraft. 
Grumman $2F’s are now operational with the Navy. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION serupace - Lone istann + WEW YorK 


Aerolilt truck 


Designers and builders also of the supersonic Tiger, Cougar Il, Albatross amphibian, metal boats, and 














CONTRIBUTIONS TC 


RCRAFT AC SYSTEM 


First with a practical constant speed drive 
Now applied to every major type of aircraft 
Output speed control held to 400 cycles, +! 
Originated drive which successfully parallels alternators 


Developed completely automatic paralleling system 


Engineered drive to carry full load (and overload) at input speeds from engine idle to 
full thrust (emergency power under engine windmi!] conditions) 

Designed drive to meet a// temperature and altitude requirements (-65° to 300° F; up 
to 65,000 feet) 

Adapted drive—increased number of ratings and configurations—to meet widely varying 
design conditions 

Employs constant research to decrease weight, increase efficiency, minimize outline, meet 
new requirements 


Phone or write our home or district office 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS © Western District Office: Hawthorne, California 


CONSTANT SPEED DRIVES + AIRCRAFT ACCESSORIES 





How we keep a tiger 
from losing its bite 


EVERAL YEARS AGO, “blowout” 
S troubles sometimes made fast fighters 
useless in high altitude combat. The 
severe effect of high pressure inside the 
canopy, low pressure outside, would pop 
the inflatable seal between the canopy 
and fuselage. It had to stretch so much 
to make an air-tight seal it couldn't take 
the strain. When that happened the 
pilot had to get down fast. 


Today, most new fighter pilots don't 
know what a canopy seal blowout is. 
The reason: B. F. Goodrich developed 
an inflatable seal that holds cockpit 
pressurization at altitudes of eight miles 
and up. It stands the strain because it 


eliminates dangerous stretch. The seal 
protects over a dozen of our hottest 
fighters like the new Grumman F9F-9 
Tiger, shown above. 

B. F. Goodrich’s inflatable seal has a 
rubberized diaphragm that rests inside 
a U-shaped solid rubber base. Inflated 
the diaphragm simply lifts against the 
canopy to make an air-tight seal. It’s 
like blowing up a paper bag. Dangerous 
stretching (like blowing up a balloon 
is eliminated 

The seal inflates almost instantly 
And even at minus 65° it inflates with 
less pressure than old-type seals needed 
at room temperature. Also, it resists 


wear and damage better. Fits curves 
better. Seals and unseals faster. Mini- 
mizes sliding wear and scuffing. 

This seal is another example of 
B. F. Goodrich’s contributions to avia- 
tion progress. Other B. F. Goodrich 
products for aviation include: tires, 
wheels, brakes; De-Icers; heated rubber, 
Pressure Sealing Zippers; fuel cells; 
Rivnuts; Avtrim; hose, accessories. 
The B. F. Goodrich Company, Aero- 
nautical Sales, Akron, Ohio. 


B.E Goodrich 
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When the 
going is heavy 
turn your 
problems 
over to 
US 


Ram is a Job Shop type opera- 
tion, producing small and 
medium quantities of Devices, 
Components and Instruments 
at low cost. 


Here’s what RAM can do for 
you: 


1. Produce an item to your 
print or from sample. 


2. Develop and produce an 
item to meet your perform- 
ance specifications. 


3. Prepare specifications, de- 
velop and produce an item 
to meet a functional reqiure- 

ment. 


4. Redesign an existing item to 
meet new requirements, such 
as weight reduction, minia- 
turization, lower production 
cost, longer useful life. 


Specialists in 
ELECTRICAL 
ELECTRO-MECHANICAL 
THERMAL-ELECTRICAL 
ELECTRONIC ITEMS 


Send your specifications 
for quotations. 


RAM METER, wc 


Founded 1936 





1104 Hilton Road, Ferndale 
DETROIT 20, MICHIGAN 


Brochure on request 











Aviation Week 


MARCH 21, 1955 VOL. 62, NO. 12 


Editorial Offices 
New York 36—330 W. 42nd St., Phone LOngocre 4-3000 (Night LO 4-3035) 
Washington 4, D. C.—Nationol Press Bidg., Phone NAtional 8-3414 
Los Angeles 17—1111 Wilshire Blvd., Phone MAdison 6-4323 


Table of Contents on Page 8 55,678 copies of this issue printed 





Robert W. Martin, Jr............... Publisher 
ge PS Spee peerer ote Editor 





Alpheus W. Jessup Managing Editor 


David A. Anderton Engineering William J. Coughlin 
Irving Stone. Technical Bernie Lang 

G. L. Christian. . Equipment, Maintenance 

Katherine Johnsen. .......... Congress Henry Lefer... News Desk 
Pe 0) Sicieinckie 05,40 waren Avionics Gordon C. Conley News Desk 
Claude O. Witze............ Military G. J. McAllister. . Washington News Desk 


West Coast 
West Coast Assistant 


ss acu cn eens Transport Lawrence J. Herb Art Editor 
a Transport Victoria Giaculli Editorial Makeup 
Erwin J. Bulban........ Business Flying Jerome E. Kell Printing & Production 


DOMESTIC NEWS BUREAUS 


Atlanta 3......801 Rhodes-Haverty Bldg. Houston 25 1303 Prudential Bldg. 
Chicago 11l:..... 520 No. Michigan Ave Los Angeles 17. 1111 Wilshire Blvd. 


Cleveland 15 
Detroit 26 


.1510 Hanna Bldg. San Francisco 4. : 68 Post St 
.§56 Penobscot Bldg Washington 4. .1159 National Press Bldg 


FOREIGN NEWS SERVICE 


ee ee Tae John Wilhelm Bonn............. Gerald W. Schroder 
Associate Editor......... Georgia Macris Mexico City...... John H. Kearney 
NR 5 aa hetero gtach Edward W.S. Hull Sao Paulo....... Lionel J. Holmes 
Se eee John O. Coppock Tokyo.......... Dan Kurzman 


Aviation Week is served by Press Association, INc., a subsidiary of Associated Press. 


Research and Marketing: Irina Nelidow, Mary Whitney Fenton, Jeanne Rabstejnek, 
and Mildred Raba. 


J. G. Johnson..............Business Manager 
T. B. Olsen, Promotion Manager W. V. Cockren, Production Manager 
Sales Representatives: J. C. Anthony, New York; H. P. Johnson, Cleveland; D. T. Bren 
nan and J. S. Costello, Chicago and St. Louis; E. P. Blanchard, Jr., Boston; James 
Cash, Dailas; William D. Lanier, Jr., Atlanta; T. Evans Wyckoff, San Francisco; C. F 


McReynolds and Gordon Jones, Los Angeles; W. S. Hessey, Philadelphia; C. A. Ransdell, 
Detroit. Other sales offices in Pittsburgh, London, 





Ap AVIATION WEEK @ MARCH 21, 1955 © Vol. 62, No. 12 
Member ABP and ABC 





Published weekly by the McGraw-Hill Publishing Company, Jan H. MeGraw (1860-1948), Founder, Execu- 
tive, Editorial, Advertising and Subscription Offices: McGraw-Hill Building. 330 West 42nd Street, New York 36, 
N. ¥. Publication Office: 99-129 North Broadway, Aibany 1, N. Y. Donald C. McG ; * esident; Willara Chevalier, 
Executive Vice-President; Joseph A. Gerardi, Vice-President and Treasurer; John “ Cooke, Secretary; Paul Mont 
gomery, Executive Vice-President Publications Division; Ralph B. Smith, Vice-Pre side nt and Edito wial Director 
Nelson —— Vice-President and Director of Advertising; J, E. Blackburn, Jr., Vice President and Director of 


Circulatior 

Subscriptions: Address correspondence to pyenstes Bde ye ay — Service, 99-129 North Broadway, 
Albany |, N. Y. or 330 West 42nd St., New York 36, N 10 days for change of address 

Subscriptions are solicited only trom persons who have “1 eat or professional interest in aviation. Posi- 
tion and company connection must be indicated on subscription orders. 


Single copies 50¢. Subscription rates—United States and possessions, $6 a year; $9 for two years; $12 for three 
vears. Canada $8 a year; $12 for two years; $16 for three years, payable in Canadian currenc at par inhe 
Weste rm Hemisphere and the Philippines $10 a year; $16 two years; $20 for three years A ther countrie 
$20 a year: $30 for two years; 340 for three years as second-class matter July 16, 19 t the Post 





Office at Albany, N. Y., under Act of Mar. 3 1879. Prine U. 8S. A. Copyright 1955 iby McG <7 rr Publishing 
Co., Ine All Rights Reserved. Cable Addr MeGraw Hill New York.’’ Publications co d with AVIA 
TION WEEK are AVIATION, AVIATION ‘NEWS Ain TRANSPORT, AERON UTI aks ENG INEERING and 
AIRCRAFT JOURNAL. All rights to these names aro reserved by McGraw-Hill Publishing C 





1955 





AVIATION WEEK, March 21, 































































































































































































































































































































big news in tooling plate is 





Dow Magnesium! 








It’s light in weight, the price is low, machinability is unsurpassed : 


magnesium opens a new door to low-cost tooling for you 


Dow’s new magnesium tooling plate is now available from mensional stability and excellent flatness. Easiest of all metals 
Dow distributors across the country. This is the lightest to machine, magnesium permits speed and economy unequalled 
tooling plate ever made —a full third lighter th in iluminum by other met ils 
and one-fourth the weight of steel. Yet you'll find its price : 

“——T ; - sath Extra rigidity, good weldability and high strength-to-weight 


lower than other commonly used tooling materials. 


ratio, too, make magnesium plate ideal for jig, fixture and 
Dow magnesium tooling plate is rolled—not cast—providing tooling uses. Call your Dow magnesium distributor, today, for 
larger sizes, freedom from porosity, better toughness, and a price and delivery data, or write THE DOW CHEMICAL COMPANY, 


smooth mill surface. Thermal flattening assures positive di- Midland, Michigan. 


DISTRIBUTORS: FULLERTON STEEL AND WIRE COMPANY, Chicago, 1. © HUBBELL METALS INC., 
St. Louis, Mo. © A. R. PURDY CO., INC, Lyndhurst, W. J. © RELIANCE STEEL COMPANY, Los Angeles, Cal. 


you can depend on DOW MAGNESIUM 














WYMAN-GORDON... 


* PIONEER in the development of 
new forging techniques for over 
seventy years 


* FIRST OPERATOR of a large 
hydraulic die forging press in this 
Hemisphere — 18,000 tons in 1946 


* ANNOUNCES the completion of 
the first forging press in the Air 
Force Heavy Press Program— 
35,000-ton Loewy Press now in 
production 


WYMAN-GORDON CO. 


Established 1883 
FORGINGS OF ALUMINUM «¢ MAGNESIUM e« STEEL ¢ TITANIUM 


WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 




















Supersonic Super Mystere Starts Test Program 


at the factories of Avions Marcel Dassault. Prototype is powered 
by British Rolls-Royce R.A.7R Avon, rated. at 9,500 Ib. thrust 
with afterburner; B.2 production models will have the French 
Snecma Atar 101G turbojet incorporating an afterburner. 


Dassault’s new fighter prototype Mystere I[V-B.l—named the 
Super Mystere—passed the speed of sound in level flight on its 
fourth test hop, made the day after its first takeoff Mar. 2. 
new French fighter is the first of a series now entering production 


Domestic 


Labor dispute between five airlines 
and the International Association of 
Machinists (AFL) was settled last week 
after nearly a year’s negotiation. The 
new contract was signed by United, 
National, Trans World, Northwest and 
Capital Airlines. Eastern Air Lines, also 
involved in the dispute, refused to ra 
tify the pact. The agreement covers 
about 14,000 employes until Oct. 1, 
1956, and involves wage increases rang 
ing from 5 to 7 cents an hour—or a 
combined total of $2,597,000 annually 


Radically new aircraft projectile, de 
veloped to ventilate and ignite self-seal 
ing fuel tanks, is in production fot 
Navy's Bureau of Ordnance at Arm 
strong Cork Co., Lancaster, Pa., devel 
opers of the weapon. Shell is hollow 
and rotates at 300,000 rpm. to punch 
hole in tank and ignite contents. Named 
“Cookie-Cutter” by the Navv, it also 
will be delivered to Army under a pro 
duction contract with Harvey Manu 
facturing Co. 


Nuclear-powered aircraft design stud 
ies will be made by Curtiss-Wright 
Corp., Wood-Ridge, N.° J., under a 
USAF contract. 


One-man amphibious copter propos- 
als, controlled by the “vector system” 
and lifted by rotors beneath a stand-on 
platform, have been submitted to the 
Navy, De Lackner Helicopters, Inc., 
Mt. Vernon, N. Y., has made 163 
flights with its DH-4 Heli-Vector. An 
unidentified company has submitted a 


second proposal. 
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This 


Sigmund Janas, Sr., former president 
of Colonial Airlines, was fined $22,000 
by U.S. District Court in New York 
for falsifying the carrier's records while 
he headed it from 1938 to June 195] 
Colonial, charged with carrying passen 
gers at an unlawful rate, received a sus 


pended sentence 


F-100A flight simulators, the first 
built for a supersonic aircraft, are being 
produced by Westinghouse Air Brake 
Co.’s Union Switch & Signal Division 
at Swissvale. Pa Che simulator was 
designed by Melpar, Inc., a 
owned subsidiary 


wholly 


Lt. Gen. Harold I. George has been 


recalled to active duty as a consultant 
to USAF Chief of Staff Gen. Nathan 
I. ‘Twining Former Air ‘Transport 


Command chief, George’s “indefinite 
period” at the Pentagon will not b 


devoted to airlift problems 


Brig. Gen. Edgar E. Glenn, 55 
USAF representative at the Korean 
truce talks, former commander of the 
Ist Air Reserve Center at Austin and 
onetime chief of staff of the 14th Air 


Force under Maj. Gen. Claire Chen 
nault, died Mar. 10 in San Antonio, 
Texas. 

Financial 


United Aircraft Corp., East Hartford, 
Conn., will ask stockholders at the Apr. 
26 meeting to approve an increase in 
common shares from 4.5 million to 7.5 
million, each with a par value of $5. 
UAC also will propose authorization of 
500,000 shares at a par value of $100 


each. The new issues would provide 
flexible capital structure and obtain 
funds for redemption of UAC’s pres- 
ent 5% cumulative preferred stock. 
United Air Lines reports net earnings 
of $9,617,694 for 1954, a 6% gain over 
the previous year’s $9,072,382 and sec- 
ond only to 1952’s record $10,683,820. 
Operating revenues totaled $200,719,- 
000, topping $200 million for the first 
climbing 16% from 1953 
Operating expenses were $178,832,- 
242, also 16% higher than last year. 


time and 


Trans-Canada Air Lines had a net in- 
come of $496,146 in 1954, its fourth 
straight vear of profitable operation. 
Net for 1953 was $256,230. Operating 
revenues totaled $68,764,252, compared 
with $62,236,564 the vear. 
Operating expenses amounted to $67,- 
731,512, increasing from $61,433,700. 


prey lous 


International 


Bristol Britannia Mk. 100 set a new 
civil record between London and 
Johannesburg last week, bettering the 
mark set by a de Havilland Comet 1. 
The turboprop Britannia made the 
6,070-mile flight in 18 hr, 52 min. 
with one stop. Although faster, the jet 
Comet’s shorter range forced it to make 
several stops and cut time to 21 hr. 50 
The Mk. 100 will start flight 


Africa under tropical con- 


min. 
tests in 
ditions. 


Sugg Solar, Ltd., has been formed in 
Britain by Solar Aircraft Co. and Wil- 
liam Sugg & Co., Ltd., to market the 
U.S. firm’s 60-hp. Mars turbine. 
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as others see us... 


A user tells 
how AETCO SERVICE 
helped him 





Cc. H. Alltop 
Supervisor Developing 
& Testing 


Dunbar Kapple, Inc. 
Aircraft Components 
Division 


“Dunbar Kapple Ince., Air- 
craft Components Division 
manufacture stainless steel flex 
hose lines and special connect- 
ors, as well as duct assemblies 
for the finest Airplane Manu- 
facturers in the United States, 
and naturally these component 
parts must pass Qualification 
Tests of the most rigid descrip- 
tion before they are permitted 
to leave our plant and conse- 
quently be installed on many jet 
engines and airframes. 


“Our decision to use AETCO 
for these tests is based on the 
belief that AETCO is equipped 
and qualified to do the job for 
us, as their equipment and 
know-how is of the finest. These 
Qualification Tests prove the 
performance of the parts we 
manufacture to such a degree 
that our customers can be sure 
that the parts installed on their 
airframes and engines will give 
them the performance they de- 
sire. We have found we can 
rely on AETCO to give us a 
true and complete report; their 
test reports and analysis of test 
results are clear and concise and 
the tests comply with all MIL 
Spec Requirements.” 
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GENERAL AIRCRAFT i AIRCRAFT ~ 
COMPONENT TESTING EQUIPMENT: 


including 

Hydraulic, pneumatic, 
electric (400 cycle, 
AC-DC) and mechanical 
IN FLIGHT TESTING, TOO } 











GRUMMAN $2F-1 sub hunter-killer shows its electronic gear in operational positions. A Magnetic Airborne Detection boom extends 
from the taileone and a Goodyear spun-glass radome, with flow stabilizers to reduce turbulence, is under fuselage. MAD-boom 


detects and homes on submarines; the radar spots and tracky surfaced vessels. Sonobuoys are ejected from the engine nacelles. 


,*. 8 


New Hunters, 0:5. Se es 
Transport | 


MARTIN XP6M-1 SEAMASTER undergoes 
a strenuous workout inside its hangar at 
Baltimore, Md., to prove the integrity of 
the airframe under simulated highspeed 
flight conditions. Wings of the big four-jet 
flying boat have been subjected to applied 
loads of about 350,000 Ib. First flight of 
the new plane is scheduled for this spring 


LOCKHEED C-130A HERCULES four-stage production line at Marietta, Ga., rolled out its first transport March 10. Photo is 
first view of C-130As in the plant. Hercules is a USAF medium combat transport powered by four 3,750-hp. Allison T56 turboprops. 
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INDUSTRY OBSERVER 


> Northrop Aircraft’s next model in the Scorpion series—the F-89H—is the 
first missile-carrying air defense weapon to become operational with the 
Air Force. Kill effectiveness has been increased substantially through the 
addition of the Hughes Falcon air-to-air missile (AW Feb. 28, p. 11). 
In effect, the F-89H is an F-89D with missile capability. The H-model 
is undergoing flight tests at Edwards AFB, Calif., in addition to the 
D-model with the H missile pod which is undergoing firing tests there. 
Plane is scheduled to be on the final assembly line about mid-April. One 
of the ships is a D being reworked into a H. Plans are being considered to 
increase the power of the H by switching to an afterburner version of 
another production jet engine. This version of the plane now is in the 
status of a proposal to the Air Force. 


> Folland Midge lightweight fighter has completed 65 hr. of flight testing 
with 14 pilots. It is being fitted with a wing having technical features similar 
to those of the Gnat for renewed flight testing in April. First Gnat is due 
to fly with the Bristol Orpheus engine this summer. 


> Cockpit canopies of Plexiglas and similar materials can now be made 
shatterproof through a Goodyear Aircraft Corp. development. Shatter- 
proof property is obtained by stretching the material 100% in all direc- 
tions, at the same time reducing thickness to one-fourth of the original 
dimension. Full-scale canopies of Plex 55 have been made by this process. 
Tests on General Aniline’s Gafite have reached the half-scale stage thus 
far. Present aircraft canopies are made shatterproof through use of sandwich 
construction as in automobile safety glass. New Goodyear development 
permits use of a single piece of Plexiglas, needs no sandwich filler. 


> Douglas-developed Skydrol-500, low temperature version of synthetic 
fire-resistant commercial hydraulic fluid, probably will fly first in Bristol 
Britannia for British Overseas Airways Corp. British carrier probably will 
carry over this application to the DC-7s it is scheduled to get. Fluid was 
developed about a year and half ago at the recommendation of USAF, and 
was found satisfactory but never used. 


> Future versions planned for Lockheed F-104 include configurations for 
supersonic trainers as well as all-weather versions with capability of carrying 
two-man crew. 


Second production Bristol Britannia turboprop transport has made its 
first flight and joined the prototype and first production model in an inten- 
sive flight development program. 


> Buffeting set up by the big retractable belly radome on the Grumman 
S2F submar‘ne hunter-killer has been eliminated by installing raised ribs 
on the radome to break up the airflow (see picture, p. 9). Goodyear Aircraft 
Corp. makes the glass-plastic radome. 


> Douglas F4D-1 Skyray, Navy interceptor, is scheduled to begin its carrier 
trials in about a month. Aircraft first flew in January, 1951, now is powered 
by a Pratt & Whitney Aircraft J57-P-2 engine. 


Snecma is developing a medium-thrust turbojet, smaller than the Atar. 
Static tests of its new engine were made a few months ago. 


> Military observers have been impressed with the silencing job done by 
Convair with the help of an engineering group from Massachusetts Institute 
of Technology on a modified version of the Convair 340 transport. Among 
other features the new Model 340 has a squared nacelle. It will gross 1,000 
Ib. more than current versions and add 15 mph. to cruising speed in addition 
to the silencing features. CAA certification tests are scheduled for June. 


» Convair Division of General Dynamics Corp. has organized an atomic 
division to explore industrial applications of nuclear power near its Ft. 
Worth aircraft plant. The new atomic facility is separate from the work 
now being done at F't. Worth on a nuclear-powered aircraft. 








WHO'S WHERE 


In the Front Office 


Sir Harold Roxbee Cox has been ap- 
pointed an independent council member 
of Britain’s Air Registration Board 

Evert Van Beek has become president of 
Trading Company Avio-Diepen N.V., Rys- 
wijk, The Netherlands, replacing Gysbert 
C. Snyders, who resigned 

Robert W. Stoddard has moved up to 
president of Wyman-Gordon Co., Worces- 
ter, Mass., succeeding Harry G. Stoddard, 
new chairman of the board. 

F. J. Mullins has been elected vice presi- 
dent and general manager of American Air- 
lines de Mexico, wholly owned subsidiary 
of American Airlines. He succeeds George 
C. Van Nostrand, who has become vice 
president-properties and community affairs 
of the parent company. 

Harold R. Larsen, vice president of Servo- 
mechanisms, Inc., Garden Civ, N. Y., has 
taken over the firm’s Eastern and Western 
Division as general manager. 





Changes 


Walter H. Barling, designer and builder of 
the first U. S. heavy bomber and president 
of the prewar Barling Aircraft, Inc., has 
retired from Convair as superintendent of 
inspection at the Ft. Worth plant 

Guy W. Shafer has been appointed gen- 
eral manager of General Electric Co.'s 
small aircraft engine department at Lynn, 
Mass. 

Daniel G. Russ, former senior project en- 
gineer for Bendix Aviation Corp.’s Products 
Division, has joined CDC Control Services, 
Inc., Hatboro, Pa., as general manager of 
the new Aviation Division 

Raymond C. Blaylock, chief engineer of 
Chance Vought Aircraft, Inc., has assumed 
responsibility for the Dallas company’s en- 
gineering operations. 

Parke W. Moewe, chief of Air Materiel 
Command’s airlines unit at Wright-Patterson 
AFB during the Korean war, has become 
general counsel for Pacific Airmotive Corp., 
Burbank, Calif. 

Paul Y. Davoud has joined Orenda En- 
gines, Ltd., Malton, Ontario, as sales man- 
ager. 

Max I. Black has been appointed sales 
manager of Royal Aircraft Corp., Milwau- 
kee, subsidiary of Kearney & Trecker Corp. 

A. M. Davis, former chief production en- 
gineer for A. V. Roe Canada, Ltd., has 
joined Marquardt Aircraft Co.’s Power- 
plants Division, Van Nuys, Calif., as chief 
engineer-powerplants. 


Honors and Elections 


Dr. Louis G. Dunn, associate director of 
Ramo-Wooldridge Corp.’s Guided Missile 
Division, has won an Army Certificate of 
Appreciation for development work includ- 
ing “conversion of a research test missile 
into the Corporal guided missile system.” 

Curt G. Talbot, manager of General Elec- 
tric Co.’s Flight Test Center at Schenec- 
tady, N. Y., has been appointed technical 
committee chairman of the National Busi- 
ness Aircraft Assn. 
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IGHTWEIGHT pumps and pneumatic starters are being supplied by Hamilton Standard for 


4 such outstanding new jet aircraft as the Navy’s Grumman F9F-9 Tiger. Years of pioneering 


aviation experience, the highest engineering skills and unsurpas ed modern facilities lie behind 
these starters and pumps, and other hasic lines of aeronautical ¢ julpment which Hamilton 


Standard is produc ing for Ss diflere rt type s of turbine powered aircralt 


Propellers te Starters Air Conditioning Systems Fuel Controls 


HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 
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ARDC Shift to Dayton? 


USAF Secretary Harold Talbott is making no 
of his preference to move ARDC headquarters from its 
present quarters in downtown Baltimore, Md., to Wright 
Patterson AFB at Dayton, Ohio, near Air Materiel 
Command headquarters. Special USAF committee is 
now studying relocation of ARDC headquarters, with 
Cambridge, Mass., and Andrews AFB, Md., 
ARDC was originally scheduled to move) also under 
consideration. Pentagon insiders are betting that Tal 
bott’s choice of Dayton will prevail. Observers who 


secret 


M he T¢ 


have 
followed the long and bitter ARDC-AMC battle believe 
the Talbott-sponsored move to Dayton could easily be the 
first step in subordinating the research and development 


effort to AMC control. 


Federal Airport Program 


Congressional consideration of the $11-million Fiscal 
1956 federal airport aid program is ected to invoh 
the following major points: 

e Size of the program. The $11-million program is onl 
a token program, actually will accomplish little, since a 
single new airport for the Washington area would r 
quire $25 million alone. Congressional pressure is ex 
pected to increase the size of the program since it 
involves local spending. 

e Two-year authorization. Local authorities 

with raising matching funds to augment federal aid ar 
irked over the present year-to-year basis of the program 
and want it to shift to two-vear authorizations similar to 
that used for public roads programming. 

¢ Inclusion of terminal buildings. Present program ex 
cludes use of federal funds for terminal 
confines it to runways, lights, land, etc. Congressional 
feeling is that terminal buildings are legitimate part of 
airport operations and should be included in federal aid 
e Scope of program. There will be considerable discus 
sion of whether the present standards for including ai 
ports in program are adequate to mect Is 


concerned 


buildings and 


modem ni 


Lower Military Mail Rates? 


Civil Aeronautics Board is seriously considering lower 
mail pay rates for international movements of military 
mail than for civilian mail. ‘They have the same priority 
Military mail moves in very large shipments and is con 
centrated in the high-density routes so that the cost of 
performing the service is presumably lower, Irving Roth 
chief of CAB’s Rates Division, explained to the Houss 
Appropriations Committec 


Pentagon Changes 


New faces continue to join the Pentagon civilian secre 
tariat, while the men whose resignations have been pr 
dicted continue in their jobs. Expected exits of De 
fense Secretary Charles E. Wilson and Army Secretar 
Robert Stevens have not developed and Wilson still in 
sists there is no ground for the rumors 

Meanwhile, Robert T. Ross, former New York co 
gressman, has been sworn in as Assistant Secretary of 
Defense for Legislative and Public Affairs, replacing 
Fred A. Seaton, who has been moved to the Whit 
House to give his counsel in more important circles 
Seaton is spoken of as a top-ranking possibility to become 


Washington Roundup 





new chairman of the Republican National Committe« 
At a lower level and of more import to the aviation 
was the appointment of Jerome D. Fenton, 
issistant vice president ™m charge of industnial 
relations for Pan American World Airways, as director of 
the new Industrial Personnel Security Review Program 
of the Department of Defense. An attorney, Fenton will 
be in charge of the new central screening program sect 
up by Wilson to speed clearances and reduce the number 


of cases forced into hearing. 


industry, 
forme! 


Defense Cataloging 


Completion of Defense Department's standard cata 
loging task of items bought bv the 
ght. Big task has been under way 
luce 4,500,000 items listed by the services to 
2,500,000. Ex drivers 
ut to less than 100; 8,000 types of radio and electronic 
reduced to a standard 192 


armed forces is in 
1948. will re 
about 


since 


amples: S00 types of screw wer 


tubes were 


Navigation Aid Snarl 


Dispute over military Tacan or civil VOR/DME as 
the common civil-military system for short-range naviga 
claims for DME in 


inflated Tacan cost 


tion has been clouded by excessive 


tment and countercharges of 


See p. 77 

Tot il cost of VOR/DME may approach $500 million 
but more than 50% of this amount represents civil 
military investment in VOR airborne equipment which 
will be used for another 10 vears. The balance was ex 
pended on VOR ground installations, except for approxi 
mately $20 million spent by CAA for 215 DME ground 
DMEs. 


ision to push development of ‘Tacan for 


units and private purchases of 80 airborne 

ANDB’s dec 
eventual adoption as the common system with a 10-vea1 
phase-out of VOR was intended to get full value from 
VOR. The immediate sacrifice of distance information 
by putting DME in mothballs was considered by ANDB 
‘the cheapest price to pay in order to get the common 
system back on the track.” 


Carrier: Low Vulnerability? 


Opposition to carrier aviation has been generated “out 
side the Department of Defense” and “has been carried 
on without the aid, assistance, or support of the military 


departments concerned,” House Armed Services Com 
mittee declares. Its report also points out 
eA carrier task force which can be spread out over an 
rea Of 31,000 sq. mi., approximately the size of Indi 
ina, “obviously does not present a profitable target 
to an enemy, regardless of the type of bomb he may be 
using. This is further emphasized by the fact that the 
task force is alwavs moving and therebv can 
effects of thermonuclear 
troubled waters around 
uirbases are limited,” the importance of having 
forces into the threatened area to rein- 
force national policy “was readily apparent to all 
e Although Russia has upwards of 3,000 naval aircraft, 
there is no information concerning their having or build 
ing carrict We should continue to exploit this weakness 
‘f the Sovict Navy by continued development of our own 
aircraft carrier force,” the report states 

—Washington staff 


ivoid most 
secondary weapons.” 
eln the 
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Formosa where “our 
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FALCON TRACKS, strikes drone Boeing B-17s in demonstration of its effectiveness of the USAF’s newest air-to-air missile. 


Operational Missiles Now Arming USAF 


Scientific achievements spur program of Atlas IBM; 


Falcon proves successful as a defensive weapon. 


By Robert Hotz 
Guided missiles program of the U.S. 
\ir Force has reached a successful de- 
velopment stage and is making progress 
toward the production of operational 
missiles for both offensive and defen- 
sive use as a result of major scientific 
achievements by the aircraft industry 
and its research support. 
These developments are: 

e Packaging atomic and hydrogen war- 
heads. Development of small, light- 
weight atomic warheads with high de- 
structive yields equivalent to early 
bulky bombs has been a major revolu- 
tion for the missile business. Now 
similar reductions in the weight and 
size of hydrogen weapons promise to 
simplify both guidance and propulsion 
problems for intercontinental missiles. 
For every pound of weight reduction 
in the missile warhead approximately 
100 Ib. of fuel can be saved on an inter- 
continental missile. The use of a hydro- 
gen warhead with its widespread power 
of destruction also relaxes the earlier 
accuracy requirements for precise mis- 
sile guidance to the target. 

e Re-entry problem. Although details 
of this must necessarily remain masked 
by military security the most difficult 


14 


part of this problem for ballistic-type 
missiles has been surmounted and 
promising solutions are in sight. The 
problem was that the ballistic missile 
on re-entering the earth’s atmosphere 
at hypersonic speeds generates sufhcient 
heat from skin friction to melt the war- 
head. Even German V-2s travelling at 
only 3,000 mph., encountered this prob- 
lem during World War II. 
e Guidance. Major developments in 
celestial guidance equipment have made 
this method feasible for long range 
guidance of intercontinental missiles. 
¢ Powerplant. Recent progress in both 
rocket and ramjet powerplants now 
make it possible to drive huge missiles 
at the hypersonic speeds required for 
long range operations. 

Promising USAF missile projects in- 
clude: 


Atlas 


The Atlas SM-65 intercontinental 
ballistics missile (AW Mar. 7, p. 12) is 
now well under way as one of the most 
important development programs ever 
tackled by USAF and the aircraft in- 
dustry. Its goal is to explode a hydro- 
gen bomb warhead on enemy targets 
5,000 mi. from the launching point. 


Atlas will benefit enormously from the 
recent significant reductions in the size 
and weight of hydrogen bomb packages. 
Slash in gross weight of perhaps more 
than half the original 500,000 Ib. 
planned should be possible 

Atlas will be propelled by two sets of 
liquid-fueled rocket motors in a two- 
stage operation. One set of motors and 
fuel tanks will be detached from the 
missile after providing the power to 
break out of the atmosphere into space, 
leaving the second set of motors to pro- 
pel the warhead and guidance system 
to the burn-out point from which the 
coasting ascent to peak altitude begins. 

Trajectory calculations for a 5,000-mi. 
IBM missile show a required speed at 
burnout of about 22,000 ft. per sec. 
Burning time would be about 12 min., 
during which the rocket would climb 
out of the atmosphere and turn to an 
angle of about 26 deg. with the horizon. 
It would then coast to a peak altitude 
near 800 mi. before plunging, tail down 
it first, toward the target. Total flight 
time would be about half an hour. 

Currently the Atlas program involves 
the following contractors 
@ Convair Division of General Dy- 
namics Corp. Convair has been in- 
volved in ballistics missile research for 
eight years and was originally scheduled 
to be the prime weapons system con- 
tractor for Atlas. Now it appears that 
Convair will make the Atlas shell, fuel 
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tanks and possibly the warhead as well. 
e North American Aviation Inc. This 
firm will make the 120,000 Ib. thrust 
liquid-fueled rockets that will be used in 
the first stage of Atlas propulsion. 
North American may also build the 
second stage rocket motors, but Bell 
Aircraft Corp. and Aerojet-General 
Corp. are also competitors for this pro- 
duction job. 

© General Electric Co. Guidance sys- 
tem for the Atlas will be developed and 
built by GE. 

¢ Ramo-Wooldridge. This firm cur- 
rently has a $9 million contract for 
evaluating various technical proposals in 
the Atlas program but also will probably 
get the contract to design and build 
the nose section which is critical in 
the problem of re-entering the atmos- 
phere on the way to the target. Ramo- 
Wooldridge were also being considered 
as over-all managers of the Atlas project 
under the weapons system concept 
under supervision of Air Research and 
Development Command’s Western De- 
velopment Division. 

Convair’s position in the Atlas pro- 
gram will be strengthened by the addi 
tion of Dr. Frederic de Hoffmann, 
nuclear physicist and former deputy to 
Dr. Edward Teller at Los Alamos 
Scientific Atomic Laboratory and ap- 
pointment of a scientific advisory group 
heavily loaded with atomic weapons 
experts. 
> USAF Criticism—Convair’s engineer- 
ing effort on the Atlas project has been 
strongly criticised by USAF for lack of 
sufficient talent versed in nuclear 
weapons, highspeed aerodynamics, high- 
altitude physics and missile guidance 
problems. This criticism played an im 
portant role in diminishing Convair’s 
original role as prime weapons system 
contractor for Atlas to one of several 
major contractors in the program. It 
also resulted in USAF bringing the 


HUNDRED-POUNDER Falcon is six feet long, can be handled easily by two technicians. 
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DEAD CENTER! Falcon blasts up through Boeing B-17 drone for direct hit. 


Ramo-Wooldridge group into the Atlas 
project 

Among the top names on the new 
Convair advisory group are 
e Dr. Theodore von Karman, 
in supersonic aerodynamics. 
e Dr. Hans Bethe, atomic 
gen bomb pioneer 
e Dr. Edward Teller, hydrogen bomb 
expert and associate director of the 
University of California Radiation and 
Livermore Laboratories 

One big stimulus to recent progress 
in the Atlas program has been a prac 
tical solution to the re-entry prob 
lem when the missile comes plunging 
back into the earth’s atmosphere at 
speeds that produce heat from skin fric 
tion sufficient to melt the toughest ma 
terials. Although the precise method of 
Atlas re-entry is correctly still cloaked 


pi mecel! 


and hydro- 


by military security, there are several 
generally known approaches to this 
problem. They arc 

e Slowdown. By slowing the speed of 
the missile the skin friction is reduced 
tremendously. For example, a speed re 
duction of 50% will cut skin heating 
by 75%. One method considered to 
slow the missile is to break it up into 
several chunks on re-entry and allow the 
warhead to float down separately. With 
a hydrogen warhead, the accuracy lost 
by this operation would not be serious. 
Mechanical speed brakes could also be 
brakes on an air- 
devices 


used, similar to dive 
craft drag chutes. These 
could tear off or melt during the descent 
the 


Or 
but would still slow missile to ac- 
cept ible speeds 

e Burnaway. ‘|his method calls for util- 
izing lavers of heat-resistant 
that will burn through dur- 
ing re-entry but keep the friction 
generated skin heat away from the war- 
head until it is detonated 

¢ High altitude explosion. ‘This method 
would explode the warhead above the 
itmosphere before the missile made its 
re-entry. With a hydrogen warhead 
this might be effective 


SUCCCSSIVE 


materials 


Falcon 


First official details on the Hughes 
Aircraft Falcon (GAR-98) air-to-air mis 
sile were released by Trevor Gardner, 
USAF Assistant Secretary for Research 
ind Development in a speech to the 
USAF Institute of Technology at Day- 
ton. Gardner said the Falcon was “‘one 
of the most important contributions to 
the defense of the North American con- 
tinent since the development of radar.” 
He revealed that the Falcon is in pro- 


duction at Hughes Aircraft’s ‘Tucson, 





Ariz., plant and will soon be installed 
operationally in USAF interceptors. 
(See p. 15). 

The Falcon weighs “a little over 100 
Ib.,” travels at supersonic speed and 
contains its own automatic guidance 
equipment that makes it home on an 
enemy target. It is 6 ft. long and 6 
inches in diameter.” 
> ‘Hit Is a Kill’—The Falcon has been 
successfully test fired from the ground 
and from the Convair F-102 delta wing 
interceptor in the air at QB-17 bombers 
and F-80 jet drones. The Falcon 
knocked down these flying targets at 
Holloman AFB, N. M., even without 
using an explosive warhead. 

“Falcon tests using an explosive war- 
head show that virtually every hit is a 
kill,” Gardner said. 

Falcon is driven by a solid-propellant 
rocket that produces over 6,000 Ib. 
thrust and puts a load of about 60 Gs 
on the missile at the time of launching. 
The fact that the Falcon avionic gear 
can withstand this shock and function 
successfully afterward indicates a major 
advance in rugged construction for this 
type equipment. 

Howard Hughes, owner of Hughes 
Aircraft, said the Falcon tracking and 
homing avionic gear created unprece- 
dented problems in design engineering 
and manufacturing. 

“For example,” he said, “the minia- 
turization of components was necessary 
to an extent to what would be required 
if you compressed two television sets 
into the size of a football.” 
>» Advanced Versions—The Convair F- 
102 and the Northrop F-89H will be 
the first operational aircraft to use the 
Falcon as a weapon in the air defense 


CONVAIR F-102A will be a Falcon carrier, salvoing up to six of the missiles. 


system of the North American con- 
tinent. 

The F-102 can carry a load of six 
Falcons and fire them automatically 
in salvo when its radar and fire control 
system have located and locked onto an 
enemy target. 

The Falcon can be fired while an 
interceptor is still climbing, thus saving 
valuable time for attack since the Fal- 
con’s rocket motor takes over the re- 
mainder of the climb to target at super 
sonic speeds. Range of the Falcon is 
several miles. Gardner said the Falcon 
and the avionic equipment of the inter 
ceptors that will launch it will provide 
air defense crews with a better chance 
of killing enemy bombers than they 
have ever had before. 

Although neither Gardner nor 
Hughes mentioned them, industry ob- 
servers report that several advanced 
versions of the Falcon are already under 
development at Hughes Aircraft in 
Culver City. Hughes has been working 
on the Falcon program since 1950. 





7 
Convair 
Convair has recruited a team of 
scientific advisors to assist in the devel- 
opment of missile systems and aircraft, 
and to study problems of basic nuclear 
research. The scientists listed by their 
specialties, are: 
© Theoretical Physics. Dr. Hans Bethe, 
professor of physics, Cornell University; 
Dr. Kenneth M. Case, associate profes- 
sor of physics, University of Michigan; 
Dr. Charles L. Critchfield, professor of 
physics, University of Minnesota; Dr. 
Mark M. Mills, chief of theoretical 
physics division, University of California 
Livermore Laboratory; Dr. Edward 
Teller, professor of physics and associate 
director of Radiation and Livermore 
Laboratories, University of California; 
Dr. John A. Wheeler, professor of 
physics, Princeton University. 
© Metallurgy and Theory of Metals. Dr. 
Robert F. Mehl, head of Department of 
Metallurgical Engineering and dean of 





Advisors 


Graduate Studies, Carnegie Institute of 
Technology; Dr. Frederick Seitz, pro- 
fessor of physics and scientific director 
of Control Systems Laboratory, Univer- 
sity of Mlinois. 

© Experimental Physics and Electronics. 
Dr. Lan Jen Chu, professor of electrical 
engineering, Massachusetts Institute of 
Technology. 

® Mathematics and Aerodynamics. Dr. 
Theodore von Karman, chairman of the 
Advisory Groups for Aeronautical Re- 
search and Development for NATO. 
Dr. Richard Courant, director of Insti- 
tute for Mathematics and Mechanics, 
New York University; Dr. Peter D. Lax, 
associate professor of mathematics, New 
York University; Dr. Milton S. Plesset, 
professor of applied mechanics, Califor- 
nia Institute of Technology. 

© Astrophysics. Dr. Fred L. Whipple, 
chairman of Department of Astronomy, 
Harvard University. 








Originally it was a General Electric Co. 
project known as Dragonfly but was 
dropped by GE in the study phase and 
reinstated by USAF with Hughes for 
the 1954 all-weather interceptor com- 
petition that produced the F-102. 


Snark 


The Northrop Snark SM62 is the 
first long-range USAF missile to reach 
the flight test stage. It is now being 
flown at the Long Range Missile Test 
Center with launching at Cape Cana- 
veral, Fla. Snark is a turbojet-powered 
pilotless aircraft aimed at 5,000-mi. 
range at high subsonic speed. It is 
now powered by an Allison J33 centrif- 
ugal turbojet, but later versions will use 
the Pratt & Whitney J57 axial turbo- 
jet. The early Snark, now in experi 
mental flight test, is a tailless design 
with a long, narrow-chord wing swept 
back 45 deg. Constant chord control 
surfaces are used on wing and vertical 
tail. Wingspan is about 30 ft. with a 
fuselage length of about 32 ft. Vertical 
tail is swept to match the wings and is 
high with a narrow chord. 
> Guidance—Snark is launched from 
the Northrop rail-running highspeed 
rocket sled (AW Sept. 7, 1953, p. 26) 
or by zero-length launching with solid 
propellant rocket boosters. 

After initial climb to cruising altitude 
it attains a cruising speed of Mach. 9 
and navigates by a combination of celes- 
tial and inertial guidance. This is 
probably a star-tracking telescope sup- 
plying intelligence to a control system 
plus integral auto-pilot. The auto-pilot 
would establish the initial course and 
climb path, cut out during cruise and 
then cut back in again during turbu- 
lence (when the telescope would have 
trouble locking onto its selected star) 
or at times when clouds obscure the 
star being tracked. 

The Snark will be equipped to carry 
a nuclear war-head. It was recently the 
subject of a top-level USAF discussion 
aimed at killing the program because of 
the missile’s slow speed while penetrat- 
ing enemy defenses. Snark is consid- 
ered too easy a prey for anti-aircraft 
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missiles or enemy interceptors but the 
program is being continued with later 
development of the original Snark 
design. 


Navaho 


North American Aviation’s Navaho 
SM-64 is a ramjet powered missile also 
aimed at 5,000 mi. intercontinental 
range and cruising at about Mach 2.5 
at an altitude of 75,000 ft. Navaho’s 
airframe has been flight tested using 
turbojet power at Edwards AFB, Calif., 
and the ramjets scheduled to power it 
also have flown in a special test vehicle 
registering successful performance up 
to Mach 3 and 90.000 ft. altitude. 
Navaho will use a celestial guidance sys- 
tem and is also designed for hydrogen 
bomb war heads. 


Rascal 


The Bell Rascal GAM-63 is 


very 


close to being an operational missile 


British Missile Details Revealed 


Anti-aircraft types nearing production; hints dropped 


Strategic Au 
and B-36 


missile 


with the 
fleet of B-47 
This air-to-surface 
packs an atomic warhead and is driven 
it about 1,000 mph. by a Bell three 
barrel rocket engine after high alti 
tude launching from the mother 
bomber. The Rascal gets guidance from 
the mother plane during its target run 
It has registered hits with amazing ac 
curacy during simulated combat 
ditions and is in production at Bell's 


Niagara Falls, N. Y. plant 


ready for use 
Command's 
bombers 


con 


Bomarc 


This Boeing air defense missile is 
designed to extend far beyond the 
limited 15 mile Nike range to intercept 
enemy bomber up to 250 miles away 
from their intended targets. Bomarc 
IM-99 has been in considerable system 
development trouble although its com 
ponents have reliability. It is 
powered by a pair of Marquardt ram 


gC od 


jets 


regarding IBM prospects; 1500 missiles tested. 


Many new details of the British 
guided missile program have been re- 
vealed in a recent article by the scien 
tific correspondent of the Financial 
Times, published in London. The fol 
lowing excerpts provide information on 
specific British missile projects and the 
scope of the program: 

“Britain’s guided missile program is 
by no means negligible. The White 
Paper on Defense states that production 
orders have so far been placed for one 
type of guided missile to be carried by 
fighter aircraft (fighters are already be- 
ing equipped with special [Ekco] radar 
‘eves’ which calculate their distance 
from the target) which is guided to its 
target electronically. A number of such 
electronic homing devices have been 
developed, some of which depend on 
the use of photocells which are esp« 
cially sensitive to the infra-red rays gen- 
erated by the heat of the enemy plane. 
They can sense the presence of com 
paratively low heat sources and respond 
by triggering off a relay circuit which 
uses the power stored in a small electri 
cal battery to operate the missile’s navi- 
gational controls. Missiles of this type 
have been tested over a long period on 
a number of planes. 
> Near Production—“More than 
guided missiles have, however, been 
hred off at the rocket ranges at 
Woomera, Australia, and Aberporth, 
Wales, and a number of other guided 
missiles are nearing the production 
stage. One of these is the radar-con 


1,500 
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trolled English Electric anti-aircraft 
guided missile which can be fired from 
the ground to heights exceeding 50,000 
ft. and which can maneuver and travel 
towards its target 
2,000 mph 

“A second British guided missile of 
i similar type which is nearing 
production is the Armstrong Sperry 
Whitworth-Gyroscope Company Naval 
rocket This rocket was 
both at Woomera and, on a 
small scale, at sea off Aberporth in 
1954. It has four sets of twin 
rockets to start it on its way 

“This rocket is of several which 
will be used on the special guided mis 
sile ships described in the Naval Esti 
mates 
P Sense Sound—‘‘Such prey-seeking de 
number of different 


Can be 


it speeds exceeding 


ilso 


inti-aircraft 
tested 


booste T 


one 


vices, of which 1 
types ire under investigation, 
designed so as to seek out not only heat 
(that is, infra-red but 
netic radiations from the enemy’s fuse 


equipm« nt, oO! 


ravs ilso mag 


lage or electronic elec 
trostatic discharges such as those caused 
bv the plane’s or missile’s pas 
sage through the air. British 

have been developed that will sense and 
locate 
md direc 
which are likewise capable of operating 


eneiy 


devi es 


sound, estimating its distance 


while other devices 


tins 
tivll 


the navigational controls of missiles via 


amplifying and relay circuits, can detect 


the wake of planes or missiles 
“Miniature short-range radio sets like 
the Ekco radar eve 


already mentioned 


though far smaller, can also be used to 
direct this final homing of the missile 
to the bomber it must destroy. Lilli- 
putian capacitors, wires, batteries and 
cther components have had to be pro 
duced so that such devices, some of 
which contain ten times as many valves 
tubes] as a large television set, can be 
fitted into the missile. 

“Some of Britain’s guided 
like one V-2 type two-stage rocket, have 
1 single booster unit which is clamped 
on to the rear of the liquid-fueled 
rocket proper during take-off. Others 
ire ramjets, but which after being ini- 
tially accelerated to their cruising speed 
can travel at speeds from 1,200 mph. 
to 3,000 mph. for 100 miles or more. 
> Rocket Progress—“Fairey Aviation is 
developing guided rockets which are 
nearing the production stage as well as 
experimental radio-controlled _delta- 
shaped craft resembling ordinary planes 
which after being initially powered by 
solid fueled cordite rockets, can then 
cruise short distances at great speeds 
with the aid of their liquid hydrogen 
peroxide fueled Beta rocket motors 

“The short-range (20 miles or so) 
Naval artillery guided missiles 
development was forecast in the Naval 
Estimates and the long-range inter-con 
tinental rocket, capable of traveling 
1,000 miles or more, forecast in the 
Defense White Paper, are primarily 
weapons intended for delivering nuclear 


missiles, 


whose 


explosives 

“Work is already well advanced on 
similar land-to-land bombardment rock- 
ets, some of which may, it is expected, 
ichieve, if not exceed, the aims of 
the German wartime project A-10 and 
carrv their missiles far above the earth’s 
atmosphere, which ceases 100 miles up 
> Revolution in Materials—‘“Behind all 
this development work in which more 
than 100 British companies are en- 
gaged, lies a revolution in the develop- 
ment of new materials capable of with- 
standing the immense temperatures and 
stresses created and numerous 
range of novel control instruments (the 
American Nike has 1,500,000 parts) 
and a mass of aerodynamic research. 

“There is also the new radar chain 
using a new and more efficient type of 
radar, which, with its hundreds of sub- 
terranean control] units, now covers the 
whole of the United Kingdom. Linked 
to this chain a further network of elec- 
tronic instantaneous response controls 
is being developed which, when fully 
perfected, will, it is hoped, automati- 
cally scan all objects traveling in the 
iir. Then with the aid of centrally based 
computers it will identify them as 
friend or foe. In the latter case the com- 
puter will trip a switch which sets off 
action pulses which in turn will start 
the firing devices for those missiles clos- 
est to the target within a fraction of a 
second a 


also a 
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Navy Blames Engine Builders 
For Costly Production Delays 


Over-optimism of engine manufac- 
turers who misrepresent the time needed 
for development of new jet power units 
is blamed by U.S. Navy for setbacks 
and unreasonably high costs in its air- 
craft program. 

In a hard-hitting speech, James H. 
Smith Jr., Assistant Secretary of the 
Navy for Air, told a propulsion meet- 
ing of the Institute of Aeronautical Sci- 
ences at Cleveland, Ohio, that the in- 
dustry too often is guilty of using the 
“impossibly optimistic plan’’ to sell an 
engine proposal. 
> Examples of Delays—Time estimates 
given to the Navy, Smith said, com- 
monly do not allow for delays in devel- 
opment with the too-frequent result 
that aircraft scheduling is upset at a 
high cost in dollars and fleet effective- 
ness. 

As a concrete example, Smith cited 
the cases of the Chance Vought F7U 
and McDonnell F3H aircraft cancela- 
tions of last fall. These were attributed 
by the Navy to development delays 
in the Westinghouse J40 and J46 and 
Allison J71 engine programs. 

Smith said the Navy has an invest- 
ment of over $1 billion in these pro- 
grams, not counting government fur- 
nished equipment. 
> ‘Violent Readjustments’—“We _ un- 
derestimated the (development) time 
by one-half and established our produc- 
tion schedules accordingly. Our schedul- 
ing would have been just about right if 
the engines had required only the esti- 
mated three years in development, but 
when they actually took twice that long 
the rest of our program had to go 
through violent readjustments,” he 
said. 

One outcome of the Navy’s experi- 
ence has been a statement by Defense 
Secretary Charles E. Wilson that there 
have been too many engine develop- 
ments following this path. Defense De- 
partment’s first suggestion for a remedy 
was a proposal that more standardiza- 
tion be introduced and fewer engines 
carried through to production. 

Producer of this plan, which has 
brought strong objections from most 
of the industry and is known to lack 
favor in both the Navy and Air Force, 
was the office of Frank D. Newbury, 
Assistant Secretary of Defense for Ap- 
plications Engineering. It was report- 
edly written by Floyd T. Hague, direc- 
tor of aircraft and marine craft under 
Newbury. 
> Cutlass Delays—Both Newbury and 
Hague are former vice presidents of 
Westinghouse. The former heads a 
committee set up by Wilson to draft a 
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new directive governing engine devel 
opment. Smith is a member of the 
group, along with Roger Lewis, Assist- 
ant Secretary of the Air Force for Mate- 
riel. 

None of the Defense Department 
critics, including Smith, Newbury and 
Wilson, have made any mention of the 
role played by Navy's Bureau of Aero- 
nautics in engine procurement. Some 
industry observers, cognizant of BuAer’s 
responsibility to monitor development 
programs, have felt for a long time that 
its experts are prone to accept exagger- 
ated claims by certain manufacturers, 
turning down more conservative but 
realistic proposals. 

So far, BuAer has been silent in the 
growing controversy over the jet engine 
situation. 

Further details of the F7U Cutlass 
situation were outlined last week in 
Chance Vought’s annual report. The 
F'7U-3 version was the company’s main 
production project in 1954. 

“From the beginning,” the report 
says, “the Cutlass program has been 
beset by delays and development prob- 
lems of the engines which an engine 
manufacturer is furnishing for these 
airplanes.”” The power unit is the West- 
inghouse J46-WE-8, rated at 4,000 Ib. 
thrust. 
> Problems in 1955—“During the year 
1954 it became apparent that the task 
of introducing a carrier-based fighter 
such as the Cutlass with the severe 
handicap of an unsatisfactory power- 
plant was beyond realization under the 
schedule ordered by the Navy. Accord- 
ingly, the program was reduced in Janu- 
ary 1954, and two important schedule 
stretchouts were effected during the 
vCar. 

“It is expected that the Cutlass and 





*Rotorless Copter’ 


First flight of an “unconventional lift- 
ing device’”’—a type of “rotorless helicop- 
ter”—have taken place at the plant of 
Hiller Helicopters in Palo Alto, Calif. 

Announcing the development in a 
speech at San Francisco, Stanley Hiller 
indicated his company has made ad- 
vances in development of a vertical-rising 
fixed-wing plane, a “marriage” of rotary- 
wing and conventional aircraft. 

“Don’t be surprised,” he said, “if 
you open your morning paper in the not 
too far distant future to of the 
establishment by one of the largest air- 
craft manufacturers of an anti-gravita- 
tional division.” 


read 











its engines will be subject to develop- 
ment problems throughout part of the 
year 1955,” the report says, indicating 
that more time will be needed to 
smooth out the carrier-based fighter’s 
production program. 

On the subject of the cancellations, 
the report says they resulted in loss of 
orders for 96 Mode] A2U-1 aircraft, the 
attack version of the Cutlass. 
> Operations Reduced—““The develop- 
ment and supply,” the report. states, 
“by an engine manufacturer of a new 
and improved engine model required 
for the Model A2U-1 airplane was unac- 
ceptably late and therefore the Navy 
found it necessary to cancel the engine 
program. No suitable alternate engines 
were available. 

“The production program was ori- 
ginally scheduled for delivery during 
the years 1955 and 1956, and the level 
of operations for these vears will be 
reduced somewhat by the cancelation.” 

(The reference here was to another 
Westinghouse engine, a later version of 
the J46.) 

Smith pulled no punches in direct- 
ing his indictment of the country’s air- 
craft industry. 
> Tougher Policy—“It seems as though,” 
he said, “both the engine and aircraft 
contractors were content with the short- 
range view that a big contract in hand 
on which delivery is shaky is better than 
the chance of a really sound program at 
a later date. 

“In plainer words, let’s get a big con- 
tract backlog now and muddle through 
the production program later!” 

Smith made it clear that the Navy’s 
procurement policy is getting tougher 
on these matters, and a reputation for 
ability to deliver what is promised 
carries more weight than it has in the 
past. 

“Industry shares with the govern- 
ment,” Secretary Smith asserted, ‘‘a re- 
sponsibility for the over-all safety of the 
country. 
> ‘Realistic Planning’—“In exercising 
that responsibility it needs to show a 
more mature and restrained attitude in 
planning and designing new aircraft 
models if we are to achieve results. 

“The restraint would come in the 
form of realistic planning and in the 
selling of future programs based on esti- 
mates on which the estimator realizes 
his reputation is at stake, not on a head- 
long urge to build up the backlog, come 
what may. 

“As the engine and airframe develop- 
ment contracts generally call for pav- 
ment of costs plus a fixed fee, the con- 
tractor is concerned but not financially 
worried about his mistakes,” the Secre- 
tary charged. 

He then suggested that an indemnity 
clause in the contract might help re- 
strain some contractors from promising 
what they cannot deliver. 
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PIASECKI H-21 tows mine-sweeping paravanes during Navy tests of new tug technique developed by the helicopter’s manufacturer. 


Navy Will Sweep Mines with Helicopters 


Application of the helicopter as an 
aerial tug to sweep enemy minefields 
was disclosed last week by the U.S 
Navy and Piasecki Helicopter Corp 

The new technique, for which 
Piasecki claims its tandem design has 
many advantages, practically eliminates 
the inherent threat of having the lead 
minesweeping vessel blown up in clear- 
in a harbor for entrance of transport and 
cargo vessels. 
> Florida Tests—In practice, the heli- 
copter is used to precede conventional 
minesweeping ships, clearing the path 
for the first vessel of a V-shaped forma 
tion. 

Piasecki’s contract for development 
of a towing technique goes back threc 
years. The company’s engineers have 
been working with Navy mine counter- 
measures experts and the experimental 
station at Panama City, Fla., on prac 
tical tests in the Gulf of Mexico since 
November 1952. 

Initial aircraft was the venerable 
HRP-1 tandem, same model used by 
the company in earlier work on anti 
submarine warfare with the fuselage 
stripped to increase its load-carrying 
ability. For minesweeping, Piasecki de 
veloped a special tow bar and hook 

First runs with the HRP-1 proved 
that the helicopter could operate as 
fast as conventional minesweepers and 
in seas so rough that ships could not do 
the job. 
> Advantages—Further towing experi 
ments in 1953, using the newer Piasecki 
H-21 Work Horse, a more powerful 
helicopter, demonstrated these  ad- 
vantages: 

e The H-21 could pull double sweep 
gear as fast or faster than a minesweep 
ing vessel. 

e Maneuverability of the copter in re 
stricted areas was superior to that of the 
surface vessel. 

e Ability to operate from landing plat 
forms on surface ships increases flexi 
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RESCUE OPERATIONS also are demonstrated by H-21, shown here towing Navy PT boat. 


bility of minesweeping forces. 
e The helicopter can produce a towing 
pull equal to several times its normal 
lift capacity, flying in a sharp nosedown 
attitude. 
e The towing cable provides additional 
stability, making the pilot’s job easier 
than in normal operations 

Both Piasecki and the Navy predict 
development of the towing technique 
with minesweeping as the prime mission 
will lead to other applications. Thes« 
include: 
e As a tug to tow disabled vessels, of 


utility to both the Navy and the Coast 
Guard. 
e To free bogged land vehicles, such as 
trucks stuck in the sand on a landing 
beach, surf, swamps or snow, a use that 
can be adapted to Marine operations. 
According to the company, the 
HRP-1, powered by a 600 hp. engine, 
exerted a pull of 5,000 to 6,000 Ib. 
in tests pulling a mired truck from the 
sand. Navy did not release figures on 
the pull exerted by the H-21, but it 
carries an 1150-hp. engine in the ver- 
sion used at Panama City. 











By Claude Witze 


U. S. Army in the last two months 
quietly brought about three changes in 
administrative control over its fast- 
growing aviation organization. All aim 
at Army’s taking over complete respon- 
sibility for its aircraft program. They 
are: 

e Creation of a new Aviation Division 
in the Office of the Assistant Chief of 
Staff, Operations (G-3). 

e Shift of Maj. Gen. James M. Gavin, 
chief of G-3 and an aggressive propon- 
ent of airborne mobility, to a new job 
as Deputy Chief of Staff for plans and 
research. 

¢ Redesignation of the Army’s aviation 
school at Camp Rucker, Ala. It now is 
known as the Army Aviation Center. 

Before its elevation, Army aviation 
vas a branch in the Organization and 
Training Division of G-3. Top officer 
was Col. Warren R. Williams, Jr., who 
now has a new superior, Brig. Gen. 
Hamilton H. Howze. 
> Rapid Growth—The change removes 
Army aviation from the jurisdiction of 
Brig. Gen. L. V. Hightower, chief of 
organization and training, and puts it 
on a level with his division and two 
others, operations and plans. 

Army explanation of the new setup 
is that growth of its aviation activity, 
started a few years ago with a single 
officer after formation of an independent 
U. S. Air Force, has arrived at the point 
where steps must be taken to insure 
proper direction and control. 

Gen. Gavin’s appointment to suc- 
ceed Lt. Gen. Lyman L. Lemnitzer as 
Deputy Chief of Staff for Plans and 
Research follows by only two months a 
shakeup that saw all Army research and 
development work placed under the su- 
pervision of that office (AW Jan. 10, 
p. 14). 
> Logical Step—There was speculation 
at the time that placing full responsi- 
bility for R&D in Lemnitzer’s office 
was a possible prelude to assumption by 
the Army of more responsibility over 
its aircraft development and _produc- 
tion contracts. Shift of Gen. Gavin to 
this job is a logical step in this expan- 
sion of Army control. 

Widely known as a veteran airborne 
ofhcer, Gavin is a strong backer of the 
airplane and helicopter as modern ve- 
hicles to move troops and supplies to 
the battle line. He is the principal fig- 
ure in pushing Army’s program to 
equip more than 30 helicopter trans- 
portation companies in the next five 
years. 

There are strong indications that the 
Army feels R&D may be the most im- 
portant field for activity to make its 
air mobility program a reality. 
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Army Creates Aviation Division 





BRIG. GEN. HOWZE 


Three factors strengthen this view: 
e General dissatisfaction with the pres 
ent procedure under which Army avia 
tion R&D projects are supervised by 
the Air Force, along with procurement 
of aircraft. 
e Equal dissatisfaction with tie theory 
that Army must buy “off-che-shelf’ 
equipment whenever possible, whicl 
may force its specific needs to take 
second place in development of new 
aircraft. 
e Obvious necessity for accelerated 
R&D programs to improve present ro- 
tery-wing equipment and speed the 
advent of faster and bigger aircraft, 
probably from among proposed con- 
vertiplane configurations. 

The division will have three civilian 
employes. 
> Responsibilities—The new division 
will perform all the duties assigned to 
G-3 in 1952 when the old aviation 
branch was created. These include: 
e Preparation of the Army aviation pro- 
gram for each fiscal year, with estimates 
designed to “make aviation fully respon- 
sive to the needs of the Army.” 
¢ Coordination and supervision, includ- 
ing contacts with the Air Force and 
Navy where necessary. 
e Cognizance in personnel, training, in- 
telligence and logistics to help staff agen- 
cies solve problems in these fields. 
e Control of army aircraft. 
e G-3 representatives on boards, com- 
mittees and panels when required. 
e Monitor organization, maintenance 
and employment of aviation by the 
Army in the field and make recommen- 
dations where necessary. 
e Promote activities in aviation that 
will increase the mobility and combat 
effectiveness of the Army. 
> Ex-Calvary Officer—Gen. Howze, head 
of the new division, is a 46-year-old grad- 


uate of West Point and veteran officer 
of the calvary, intelligence and armored 
branches of the service. His assign- 
ment before moving to the Pentagon 
last month was deputy chief of staff for 
plans of the 7th Army in Europe. 

Plans for major growth of Camp 
Rucker were indicated several months 
ago when the aviation school was moved 
there from Ft. Sill, Okla. A former tank 
repair base, Camp Rucker’s facilities 
are being adapted for aviation work and 
to house the board responsible for test- 
ing new aircraft. 


Lobbying Costs AIA 
$18,616 During 1954. 


Aircraft Industries Assn. listed ex- 
penditures of $18,616 during 1954 in 
connection with legislative activities in 
its report filed under the 1946 lobby- 
ing act. 

John Floberg, former Assistant Secre- 
tary of the Navy for Air, made a 
new registration as representative of 
the Conference of Local Service Air- 
lines at an annual compensation of 
$20,000. 

Other expenditures reported for 1954 
included: 

Harry Brashear, De Witt Ramsey 
and Harold Mosier filed individual re- 
ports as representatives of AIA. Mosier 
listed an expenditure of $2,473. Bra- 
shear and Ramsey listed no expendi- 
tures. Avery McBee, as representative 
of Hill & Knowlton, Inc., 
expenditures. 

Edward Rodgers and S. G. Tipton 
filed as representatives of Air Transport 
Assn. Rodgers reported an expenditure 
of $1,493, Tipton $128. 

John C. Cone, representative of Pan 
American World Airways, reported no 
expenditure. 

Larry Cates, as representative of Air 
Line Pilots Assn., reported an expendi- 
ture of $1.20. 

Wayne Weishaar, representative of 
Aeronautical Training Society, reported 
an expenditure of $14.88. 


Douglas Sells 109 


Airliners in 60 Days 


Douglas Aircraft Co. sold 109 DC-6 
and DC-7 transports to 17 airlines dur- 
ing the first two months of 1955. Com- 
bined value of the sales totaled more 
than $180 million. 

The orders increased the company’s 
two-year commercial backlog for trans- 
ports to 208 valued at $350 million, 
jargest in Douglas history. They raised 
sales of DC-6 and DC-7 types, includ- 
ing military versions, to 819. 

Transports purchased in January and 
February were 49 DC-6s and 60 DC-7s, 
including 38 long-range DC-7Cs. 


reported no 
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NIKE: PROOF POSITIVE 


Nike, a tactical air-defense weapon that is rapidly 
being installed by the U.S. Army in and around our 
most strategic defense areas, has demonstrated the 
reliability and producibility of rocket power. 

Under subcontract to the Douglas Aircraft Company, 
which is associated with the Western Electric Company, 
prime contractor on NIKE, Aerojet-General developed 
the sustainer rocket motor for NIKE and is producing 
them for Douglas in large quantities. 

The largest industrial organization devoted exclu- 
sively to the development and production of rocket 
powerplants, Aerojet-General is supplying new, bigger 
and better rocket power for the Nation's defense 
program. 


AEROJET-GENERAL NEEDS: 


CHEMICAL ENGINEERS, CHEMISTS, ELECTRONIC 
ENGINEERS, MECHANICAL ENGINEERS, PHYSI- 
CISTS AND AERONAUTICAL ENGINEERS 


Solid- and Liquid-Propellant 
Rocket Powerplants for 
Missile and Aircraft 
Applications 

AeroBRAKE Thrust Reversers 
(SNECMA) 


Auxiliary Power Units and 
Gas Generators 


Electronics and Guidance 
Ordnance Rockets 


Explosive Ordnance and 
Warheads 


Underwater Propulsion 
Devices 

Architect-Engineer Services 
for Test Facilities 


Ye Ceterl convor. TION 


A Subsidiary of 
The General Tire & Rubber Company 
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Macwhyte “Hi-Fatigue”* Aircraft Control Cable gives you 
uniformity in handling and service performance through rigid 
product quality control and precision manufacturing. 


— 
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Because it is properly PREformed, “Hi-Fatigue” cable lies 
dead with no tendency to twist or curl. 

Assemblies can be made to closer tolerances, and there is min- 
imum uniform stretch in any length . .. from an inch to a 
reel of cable. 
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Macwhyte makes a complete line of sizes and types of 
“Hi-Fatigue” Aircraft control cable in Galvanized, Tinned, and 
Stainless Steel. “Safe-Lock” terminals for swaging are manu- 
factured according to government standards. Terminals may 
be purchased loose or attached to cable. 


SEND FOR MACWHYTE AIRCRAFT CATALOG A-2 


MACWHYTE COMPANY 


2905 Fourteenth Avenue, Kenosha, Wisconsin. Manufacturers of 
“Hi-Fatigue” Aircraft Cable—“Safe-Lock” Cable Terminals—Cable 
Assemblies—Tie Rods—Braided Wire Rope Slings—Bright, Galva- 
nized, Stainless Steel, and Monel Metal Wire Rope. 


MILL DEPOTS: Ft. Worth 1, P.O. Box 605 

New York 4, 35 Water St. Portland 9, 1603 N.W. 14th Ave. 
Pittsburgh 19, 704 Second Ave. Seattle 4, 87 Holgate St. 

Chicago 6, 228 So. Desplaines St. San Francisco 7, 141 King St. 

St. Paul 4, 2356 Hampden Ave. Los Angeles 21, 2035 Sacramento St. 




















*“Hi-Fatigue” is a registered trademark, 











RAF Shows Off Hunter Units, 
Hoping ‘To Silence Critics 


McGraw-Hill World News 


London—Royal Air Force publicly 
displayed its three squadrons equipped 
with Hawker Hunters in an effort to 
convince British press critics of their 
military aircraft development and pro- 
duction program that these sweptwing 
fighters actually are going into service 
with combat units. 

Two of the three squadrons are 
equipped with the Hunter Mark II, 
powered by an Armstrong Siddeley 
Sapphire turbojet, while the other has 
Hunter Mark I, powered by the Rolls- 
Royce Avon turbojet. Both engines de- 
liver about 7,500 Ib. static thrust with- 
out afterburner. Later versions of the 
Hunter are scheduled to be powered 
by 10,000-Ib.-thrust versions of the 
Avon and Sapphire. 
> Gun Gas Trouble—Currently, Hunter 
engines are encountering trouble when 
the four 30-mm. Aden cannon are fired 
at altitude (AviATION WeEEK Feb. 14, 
p- 7). Gun gas enters the engine air 
intakes causing Oxygen starvation and 
flameouts. Avon-powered Hunters are 
more seriously affected by this problem 
than those using the Sapphire. 

All Hunters will be modified with 
cartridge link collectors to catch the 
metal links in the Aden cannon ammu- 
nition belts in flight. Ejected links now 
chew up rear fuselage speed brake, even 
when it is retracted. The link collec- 
tors will require external bulges on the 
under side of the fuselage. Shell cas- 
ing are now ejected down and to the 
rear through chutes to clear the aircraft. 
> Pilot Protection—RAF sources at the 
public display said the Hunter is sub 
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sonic in level flight but can get just 
over Mach | in shallow dives. It has 
a powered-control system with a pres 
surized and air-conditioned cockpit 
‘he pilot is protected by armor plate 
at his back and a bullet-resistant glass 
panel in the canopy. Martin Baker 
ejection seat is installed 

The Hunter carries its internal fuel 
in fuselage and wing tanks and recently 
has been fitted with two expendable 
plastic external tanks 

The Hawker fighter is equipped with 
automatic gun-ranging radar installed 
just forward of the cockpit. Scanner is 
enclosed in a laminated plastic nose 
radome. Radar operates with a gyro gun 
sight and provides automatic target 
range information. It also can be con- 
trolled manually by a twist grip on the 
pilot’s throttle lever 
> New Gun Pack—RAF er 


und crews 





USAF Rating 


Maj. H. N. Tanner, USAF pilot who 


three RAF 


Hunter squadrons on an exchange as 


commands one of the 
signment, rates the British fighter as 
better than both the North American 
F-86 Sabre and the Russian MiG-15 
fighters, but believe it is inferior to the 
F-100 Super Sabre now being put into 
The Sabre 
operational 


squadron service in USAF 
and MiG-15 been 
since 1950 and had two years combat 
Korea 
Hunter development was lagging in 
Britain. 


have 


against each other in while 











demonstrated methods of replacing th« 
detachable pack containing the four 
Aden cannon (AviATIONWEEK Oct. 4, 
1954, p. 11) and refueling that enabled 
them to have a Hunter fully re-serviced 
for combat in seven minutes. In chang- 
ing the gun pack, the Aden cannon are 
removed complete with barrels, ammu- 
nition chambers and breech and new 
guns installed. The pack, complete with 
oun and full ammunition load, weighs 
1,900 Ib. Each Aden cannon can fire 
1,200 rounds per minute. 

In an alert and scramble demonstra- 
tion, 13 Hunters were on the line with 
pilots in cockpits. Using « irtridge 
starters simultaneously the first Hunter 
got rolling in 1 min. 59 sec. with the 
rest following at 15-sec intervals. 
Dozen Hunters got off the line in 3 
min, 35 sec. One failed to start due 
to mechanical trouble. In 6 min. 15 sec 
ll 12 Hunters were lined up at the end 
of the runway for takeoff. 

Another demonstration had these 12 
stop their engines at the end of the 
runway and the scramble to takeoff. 
Using cartridge starters they were all 
ready for takeoff within 1 min. 20 sec., 
ind the first Hunter was off the ground 
ifter the scramble 
the air within 


in 2 min. 5 se 
order. All 12 were in 


*. 
min. ZY se 


NACA Construction 
Wins House Approval 


lhe House passed legislation author- 
izing an $8.45-million construction pro- 
gram by National Advisory Committee 
for Aeronautics, after several members 
praised the agency. 

Authorization for $4.85 million for 
construction of a nuclear reactor at the 
Lewis Flight Propulsion Laboratory is 
being considered separately to integrate 
the project in Atomic Energy Commis- 
sion’s reactor program 

NACA’s request for $13.3 million to 
finance the construction program is 
pending before the House Appropria- 
tions Committee in the 1956 fiscal year 
budget. 

Details of the works planned are: 

e Langley Aeronautical Laboratory, 
$3,395,000. Installation of an_air- 
removal system for the 16-ft. transonic 
tunnel will extend its speed range to 
include Mach 1.2, and provide for test- 
ing of large-scale models to determine 
characteristics of aircraft that become 
critical in the low supersonic range. 

e Ames Aeronautical Laboratory, $1,- 
055,000. A high-speed, free-flight facility 
will provide for investigations into the 
tremendous heat generated by missile 
speeds from 7,000 to 14,000 mph. A 
steel pipe firing test chamber and in- 
strument room will permit investigation 
of airplane heating and stability at 
speeds from 2.000 to 6.000 mph 
e Lewis Laboratory, $3,910,000. Con 
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FLEXON INSULATED DUCTING 
COMBINED WITH ‘FLEXIBLE SECTION 


HANDLES 205 psi AT 820 F. 









Check 
FLEXONICS 


for any of these components 


FLEXON DUCTING, stand- 
ard or high strength corro- 
sion resistant, is available 
in varying wall thickness 
and in a complete range of 
sizes, with or without insu- 
lation. Elbow forming and 
rib reinforced types can 
also be supplied. 


FLEXON METAL HOSE, 
corrosion resistant, is man- 
ufactured in the broadest 
varieties of sizes and types 
for all aircraft applications. 


FLEXON BELLOWS are 
made in an almost unlimited 
range of sizes and types to 
meet the most advanced re- 
quirements. 


covcccocccooce / 
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@ In this primary heat exchanger line for 
one of the nation’s newest fighter planes, 
Flexonics Corporation has successfully com- 
bined a variety of design elements. 

The duct is subject to a temperature range 
of —65° F. to 820° F. and must withstand air 
pressure of 205 psig. at 820° F. The flexible 


, 


section must handle 44” compression with a 
compression force of 50 pounds. Fibrous in- 
sulation, sealed in a stainless steel outer 
shell, must meet heat loss standards of the 
airframe contractor and yet be able to follow 
the thermal motions of the duct. 

The unit illustrated meets these conditions 
by combining Flexon stainless steel ducting 
in multi-plane configurations with a stain- 
less steel corrugated section. Insulation is 
also lightly corrugated to permit movement 
with the thermal expansion of the duct. 

The experience and know-how of Flexonics 
Corporation in the design and fabrication of 
intricate assemblies such as this are your 
best assurance of getting the quality you 
need in your requirements. For recommen- 
dations on resolution of your ducting prob- 
lems, just send an outline of your needs. 


AIRCRAFT DIVISION 


Flexonics 0 000" . 


Fiexon identifies 
products of Flexonics 
Corporation that 
have served industry 
for over 53 years. 
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FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 
In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


1302 $. THIRD AVENUE @ MAYWOOD, ILLINOIS 












version of the 8x6 ft. tunnel will permit 
transonic operation. Two test cells are 
planned for research on high-energy 
fuels for ramjets and turbojets 

Praise for NACA included these state- 
ments on the House floor 

Rep. Carl Durham: “I have always 
been impressed with the attitude of the 
people at NACA. They have but one 
thing in mind. How to build better 
airplanes than any other country in the 
world. : 

“T have no doubt that many of the 
scientists and other personnel of the 
NACA could benefit themselves greatly 
from a financial standpoint by leaving 
the NACA and going with aircraft 
manufacturers and private research 
groups.” 


Lockheed Prop Device 
. ” -_ 4 
Cuts Cabin Noise 25% 

Burbank, Calif.—Lockheed Aircraft 
Corp. has announced a new propeller 
synchronizing system designed to make 
airline travel 25% quieter. 

The combination electrical and hy- 
draulic system was developed by Lock- 
heed flight test engineers to reduce 
noise in the passenger cabins of trans- 
ports. 
> Millionth Accuracy—The device, re- 
ferred to as a “synchrophasing” system, 
keeps propeller blades in step with an 
accuracy of a millionth of a second, ac- 
cording to C. L. Johnson, chief engi- 
neer of Lockheed’s California Division. 

Flight tests have indicated that the 
exact reduction in sound level varies 
throughout the cabin but averages ap- 
proximately 25%. 

“Synchrophasing actually cuts sound 
two ways,” Johnson said. “It reduces 
sound volume by 10 decibels and 
smooths and evens the remaining sound 
to make it more acceptable to the ear.” 

Working with Lockheed on the sys- 
tem were the Hamilton Standard Pro- 
peller Division of United Aircraft Corp. 
and the Curtiss Propeller Division of 
Curtiss-Wright Corp. 
> $20,000 per Plane—No airline orders 
have been received for installation of 
the system, Lockheed reported. But 
the device may become standard equip 
ment on future Lockheed transports. 

No announcement of the cost for in- 
stallation on present airliners was made 
by the Burbank firm, but such a system 
probably could be installed for less 
than $20,000 per aircraft. 

Weight of the total system is esti 
mated at 65 Ib. 

» Specified Relationship—Synchrophas- 
ing, Johnson explained, is a means of 
controlling the propellers to turn at a 
specified relation to each other and at 
precisely the same relative angle to the 
fuselage. Vibration forces from pro- 
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peller tip air blast are reduced 75% 
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The part of Bendix in the technical progress of 
aviation is vast and varied. Because Bendix has al- 


ways anticipated aviation’s next advance, every 
plane that flies, in some way, relies on Bendix 


Creative Engineering. 

Bendix weather instruments provide the vital 
data for flight plans. Bendix filters guard 
the fuel used by engines equipped with 
Bendix starters, generators, ignition and 
fuel systems. Bendix automatic pilots, in- 

struments, radio, actuating mechanisms, and other 
scientific devices surround planes with safety and 
guide them to port. 

Bendix is first in fuel metering systems for 
jets, ram jets and turbo-prop engines—a leader in 
landing gear—the world’s largest producer of 
Aviation Instruments and Accessories—the stand- 
ard of major airlines in radio and other electronic 
equipment. 

When you see the name “Bendix Aviation 
Corporation” on any product, you can buy that 
product with complete assurance that it is the 
final word in creative engineering and the last 
word in quality 


Bendix 
International 


Division of 
Bendix Aviation Corporation 
205 East 42nd Stree?, 
New York 17, N. Y., U.S.A 
Cable '‘Bendixint’’ N. Y 





smart 
irls Your Secreta 


They know how to make BM She knows you want the finest. 
; That’s her cue to book you on one 


your next trip in the West of Western’s CALIFORNIAN 
the nicest you ever had. , ¥ “Champagne Flights.’’ 


Your Favorite 2 Your Western 
Travel Agent * Stewardess 
She makes a friend every Ze = She’ pamper you with a reserved 
time she routes a passenger on Be of seat on Western’s DC-6B... 
Western’s CALIFORNIAN. 7 vintage champagne...filet mignon 
No wonder she recommends it! " ..-and a fine cigar on arrival! 


You’ll enjoy America’s finest at no extra fare on Western’s 


Champagne lights 


Between: SEATTLE - PORTLAND - SAN FRANCISCO 
OAKLAND - LOS ANGELES - SAN DIEGO 
--eand between: LOS ANGELES - MINNEAPOLIS-ST. PAUL 


’ ROUTES OF THE 
( alifornian 


- seme 


WESTERN 


AIRLINES 


at the points where these forces strike 
the passenger cabin. 

To keep the propeller blades in proper 
phase, an electronic governor is used. 
The governor takes its cues from mag- 
nets installed on the spinner of each 
propeller and from coils on each engiric 
nacelle. When the magnet passes the 
coil it sets up an electrical impulse. 
The impulse thus generated travels elec- 
trically to the governor, which compares 
the timing of impulses from each 
nacelle. 

If these impulses differ by more than 
one-millionth of a second, the differ- 
ence is corrected. Correction on hy- 
draulically actuated propellers is made 
through an electrical connection from 
the electronic governor to the flyweight 
governor of the propeller. This brings 
the offbeat propeller into phase with its 
mates. 

On electronic propellers, the motor 
in the dome of each spinner reconciles 
the propellers. 


Atlantic Air Freight 
Agreement Approved 


Operation of Airwork’s North At- 
lantic cargo service by Slick Airways 
and Transocean Air Lines has been ap- 
proved by the Civil Aeronautics Board. 

Slick and Transocean will run weekly 
airfreight service between New York 
and London under terms of the foreign 
air carrier permit issued Airwork Apr. 
1, 1954. Airwork has an order for 
DC-6A airfreighters, but delivery won’t 
be made until early 1956, and Airwork 
wants to get into operation before that. 
> Agreement Terms—Under the terms 
of the approved agreement, Slick will 
operate regularly weekly roundtrip 
flights with DC-6A equipment between 
New York and London and New York 
and Shannon, Ireland. Slick will pay 
operating and maintenance costs, carry 
necessary insurance and furnish all 
flights crews. Under these conditions, 
Slick will be paid $560 per aircraft flight 
hour. 

ransocean will also operate weekly 





Sabena Expands 


Sabena Belgian airlines, next month 
will extend its helicopter network with 
a new route between Brussels, Eind- 
hoven, Duisburg and Essen. 

Sabena has purchased two more 
Sikorsky S-55s as the first step in ex- 
panding helicopter service to several 
other West European cities. 

The Belgian airline has carried more 
than 27,000 passengers with its initial 
fleet of four helicopters since services 
started in August 1953. 
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Engineering and design 
development by 
Haskel Engineering Associates 
Glendale, California 

. 


National Sales and Service by 


Haskel-Loud Aircraft Service Corp. 


Glendale, California 

. 
t Sales Eng 8 located in 
Seattle, Wash. 
Kansas City (Independence), Mo. 
Baltimore, Md. 
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recision made 
—— BOOSTER flight 
5 tpnerols and ACTUATORS 


p produced by LOUD at 
new low cost 
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Today’s airplane is no longer controlled in flight by manpower alone. 
Hydraulic power is now widely employed to provide control surface 
power made necessary by larger surfaces and higher speeds. 


This substitution of manpower with hydraulic power has made 
the production of high precision hydraulic components vital. Loud 
is now producing this equipment with diametral tolerances of .000025 
inches and controlled clearances of .00005 inches on a quantity pro- 
duction and quality controlled basis. Linear tolerances in valving of 
.00005 inches insure controls of instantaneous and identical response. 


Loud’s complete facilities from raw material to finished product, 
a machine for every job, plus years of experience has made it pos- 
sible to produce these precision assemblies for the aircraft industry 
at mass production prices. 


‘“‘PRODUCING TODAY... TOMORROW'S AIRCRAFT REQUIREMENTS"’ 


> | VV 4 
od — 
2 é H. W. LOUD MACHINE WORKS, INC. 


969 EAST SECOND STREET, DEPT. 10 * POMONA, CALIFORNIA 
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flights from New York to either London 
or Shannon, using DC-4s. The Amer 
ican company will pay all operating and 
maintenance costs, carry insurance and 
furnish flight crews. ‘Terms of payment 
call for $10,000 for New York-London 
roundtrip flights, $8,500 per New York 
Shannon roundtrips and $500 for Lon 
don-Frankfurt roundtrips—about $300 
per flight hour. 

Airwork will pay landing fees, load 
cargo and take care of customs cleat 
ance. Both agreements terminate with 
; the conclusion of the last flight sched 
fe] Re) :4 4 ™ uled during the week ending Mar. 3, 

Ss 1956, subject to extension by Airwork 
‘ > Charter Deal—In the agreement with 
smallest, lightest, Slick, Airwork has the option of using 


most powerful its own flight crews and paying flight 


operating expenses. On flights where 

SUB -MINIATURE Airwork furnishes its own crews, Slick 

will get $325 per flight hour. Airwork 

Lee ee) *4 relate is interested in breaking its own per- 
PLANETARY 

GEAR REDUCER 


NOW ! combined 


in one package... 









sonnel in on the DC-6s prior to dé 
livery of its own aircraft. 

As long as Slick operates the flights, 
CAB considers the deal a charter rather 
than a lease. If Airwork should decide 
to use its own crews, the agreement 
would become a leasing proposition and 
CAB approval would be necessan 

CAB has also authorized Airwork t 
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Globe’s newest sub-miniature, aircraft quality gearmotors meé- 


sure only 7s” in diameter, as little as 2'2” long and weigh as 
little as 5 ounces! They provide smooth, dependable perform- 
ance, and maximum output torque where small size and light 
weight are required. Units consist of Globe’s smallest ‘’SS’’ D.C. 
Motor and a system of precision machined planetary gearing. 
Nineteen different reduction ratios, ranging from 14.58:1 to 
36,873:1, are available. Depending on ratio and life, units 
produce output torques up to 250 ounce-inches. Units are avail- 
able with speed governors for close speed control, and with 
separate radio noise filters. They are designed to meet all 
applicable military specifications. 
We invite you to utilize Globe’s specialized experience in 5 = Sees 
the development and application of miniature motors and motor wis 


products. Complete details and engineering assistance available 
. WRITE TODAY! 





XP6M Design Details 
First official three-view drawing of Glenn L. 


Martin Co.’s new XP6M-1 SeaMaster points 


ic] Be): 4 3 INDUSTRIES, INC. up the sweptwing jet-powered flying boat’s 


SERVOS -BLOWERS «FANS unusual design. Of particular interest are 
ACTUATORS-SWITCHES the long-length narrow-beam hull, fixed 
o 


ever on plastic wingtip-mounted floats, swept T-tail 


MOTORS: GEAR REDUCERS 
GENERATORS: GOVERNORS 


nt 





and mounting of four Allison J71 turbojets 
atop wings. Hatch in top of the SeaMaster’s 
hull permits loading of mines and other 
weapons, carried on a rotating bomb-bay in 


1802 STANLEY AVE., DAYTON 4, OHIO the hull bottom. 
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add Manchester as a co-terminal with 
Prestwick and London and to add Shan 
non as an intermediate point. 


CAB to Ease Foreign 
Aircraft Certification 


Proposed changes in Civil Air Regu- 
lations to permit type certificates for 
foreign aircraft and related products 
under terms of reciprocal agreements 
with countries manufacturing the 
planes and certifying them have been 
issued by Civil Aeronautics Board. 

U. S. now has nine bilateral agre« 

ments in effect providing for reciprocal 
recognition of certificates of airworthi 
ness for imported aircraft. 
P Foreign Resurgence—Certification of 
aircraft under the bilateral agreements 
has caused difficulties, CAB says, be- 
cause these agreements provide only for 
airworthiness and not type certificates. 
The Civil Aeronautics Act requires a 
type certificate as a prerequisite to an 
airworthiness certificate. 

The bilateral agreements were all 
concluded prior to the Civil Aeronau- 
tics Act of 1938 and had little practical 
effect until recently, during a resur- 
gence of civil aircraft design and manu- 
facturing—particularly in Europe. This 
resulted in requests for U. S. certifica- 
tion of foreign-manufactured aircraft. 

A new part of 10 of CAR, would 
permit the Civil Aeronautics Adminis- 
trator to issue certificates and approvals 
if the country with which the U.S. has 
a bilateral certifies that it meet CAR 
standards for aircraft built in the U.S. 
The new rule also would require that 
technical data be furnished by the 
foreign manufacturer if requested. 

Aircraft and related products which 
become certificated would be designa- 
ted as “import” and labeled as such. 


House, Senate Fill 


Subcommittee Posts 


Rep. Tom Steed, Oklahoma Demo- 
crat, is the new head of House Small 
Business Committee’s Subcommittee on 
the Aircraft Industry. 

Other subcommittees and their chair 
men are: Regulatory Agencies, Rep. Joe 
Evins; Small Business Administration, 
Procurement, and Loans, Rep. Abraham 
Multer; Minerals and Metals, Rep. Sid 
ney Yates; Distribution Proposals, Rep 
James Roosevelt. 

Senate Small Business Subcommittees 
include: Monopoly, Russell Long; Mili- 
tary Procurement, Sen. George Smath- 
ers; Relations of Business with Govern 
ment, Sen. Edward Thye. 

Sen. John Sparkman and Rep. 
Wright Patman head the full Small 
Business Committees of the Senate and 
House, respectively. 
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ERCO sacks A 


The mission’s accomplished — with aid from ERCO! 
As designer and producer of fuel tanks and rocket launchers, 
ERCO adds power to the nation’s air arm. 
The Mark 12 auxiliary fuel tank, used extensively in 
Korea both as a fuel tank and as a standard Napalm (fire) 
bomb, adds its 150-gallon fuel capacity to 
regular tanks on fighting aircraft. 
During World War If ERCO developed and produced 
in volume the Mark 9 rocket launcher. Since then, ERCO 
has contributed further to the Navy’s armament with the 
Aero 14 B series combination bomb rack and rocket launcher. 
It’s products like these that illustrate ERCO’s versatility 
and ability to design and produce a variety 
of equipment in large quantities. 


Make ERCO your develop- 
ment department — your 
engineering staff—your extra 
plant when the job calls for: 


ELECTRONICS » ANALOG COMPUTERS 
COUNTERMEASURES 
MACHINERY + SIMULATORS 
AIRCRAFT EQUIPMENT 
GUIDED MISSILE COMPONENTS 
SHEET METAL FABRICATION 


ERCO builds simulators 


for more different 


any ser than ERCO uces 
any other manufacturer ERCO 
designs 


ENGINEERING and RESEARCH 


a sivision or CLC f INDUSTRIES 


INCORPORATED 


RIVERDALE, MARYLAND 





SUPER ALLOYS DEMAND SUPER-VISION 


Ryan must peer deep into the “heart” of the 
high temperature alloys used in the production 
of aviation’s most advanced heat engines. 
Quarter-million volt X-rays, which can “‘see”’ 
through 4% inches of steel... ultra-violet 
radiation... powerful magnetic fields—these are 
the “eyes” used to insure that these precision- 
built structures are internally sound. Working 
with 69 different alloys, Ryan’s production 
department is virtually a laboratory-controlled 
operation where science and skill merge. 


Another Example of How 


RYAN BUILDS BETTER 


Ryan’s unique abilities for meeting difficult newest, least understood super alloys. Through 
production problems are exemplified in the close integration between laboratory and fac- 
field of high temperature metallurgy. Here, tory, this knowledge becomes a basic part of 
Ryan’s specialized knowledge creates parts aircraft production know-how. 

which “live longer” in the seething infernos of For 32 years Ryan has been a leader in air- 
jet engines, rocket motors, afterburners and craft and component manufacture and design 
exhaust systems. Advanced metallurgical ... and by doing more, because it understands 
research provides Ryan with intimate know- more, Ryan continues to contribute materially 
ledge of the nature and behavior of even the to America’s air superiority. 


AIRCRAFT & AIRBORNE ELECTRONICS AFTERBURNERS & PILOTLESS 
JET COMPONENTS JET AIRCRAFT 


Dag = be ‘and 


METALLURGICAL WEAPONS ROCKET MOTORS AIRCRAFT EXHAUST 
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Scientist Shortage Threatens Defense 


By Henry Lefer 


The gap between America’s need and America’s supply of trained 


technical-scientific manpower is large, and growing larger. 


There is hope 


that it will be closed in the next few years. But in the meantime, says a 
leading research group, “We are sitting on a time bomb.” 

Donald A. Quarles, Assistant Secretary of Defense (R&D) warns: 
“The critical shortage of engineers and scientists in America is potentially a 
greater threat to national security than are any weapons known to be in the 


arsenals of aggressor nations.” 

It is an axiom of defense planning 
that the United States and its allie 
cannot hope to match the Moscow 
Peking axis man for man. Russia and 
China between them, not counting th« 
other satellite nations, have a popula 
tion of more than 750 million. The 
cold war, in the words of Quarles, 
“is a technological race with the Com 
munist world.” 
> Losing the Race?—How are we doing 
in this race? Not too well. 

At the present time, the U.S. has 
about 500,000 engineers and 200,000 
scientists; Russia has 400,000 and 150, 
000. But we are graduating fewer than 
20,000 engineers a year, a figure that is 
expected to rise to about 27,000 in 
1956, a peak of 34,000 in 1957, and 
then decline. 

Contrast this with Russia. From a 
1952 engineering graduate roll of about 
30,000, the rate has risen steadily and 
is expected to reach 45,000 in 1956 

Add to this picture the figures for 
technicians—the men who maintain the 
complex equipment on which our se 
curity is based and who assist more 
highly trained engineers and scientist 
in their jobs. 

Russia maintains 3,700 technicum 
(technical training schools) whose pres 
ent enrollment is about 1.6 million stu 
dents, analysis of official Russian d 
ments indicates. In the U.S. there ar 
about 1,000 two-year technical school 
with a total enrolment of 50,000. Thes 
figures do not include technical estal 
lishments maintained by USAF, whict 
are extensive. But there is no reason t 
believe that Red Air Force efforts 
this direction are less extensive 
P Air Force’s Loss—Look at our Ai! 
Force manpower situation. Airmen aré 
leaving the service at an annual rate 
of 60% at the end of their first f 
year hitch. Even if they can be re 
placed physically by recruits, the long 
process of turning green trainees into 
skilled mechanics and technicians must 
begin again. 

“Everv time a skilled man leaves th 
Air Force, it costs our country a littl 
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tarv Harold | l'albott It costs time 
of which there is never enough. It costs 
dolla $608,000 for a B-47 pilot, 
says Talbott, $75,000 for an electronics 
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Engineers & Scientists 
\ World War II fighter produced by 


leading aircraft company reached first 
SFT ime Paling — 








eht after 110,000 engineering man 
jours. It took the same company 
1,340,000 engineering man-hours to 
bring a new jet to first flight. Another 
company reports an investment of 8 
million engineering man-hours for de 
velopment of a new bomber 

These figures refer to specific ait 
craft projects, but typify the increasingly 
technological basis of our society 
While our population is doubling every 
50 years, need for skilled workers is 
doubling every 20 vears and for engi 
ieers and highly trained scientists every 
10. Right now, engineers and scientists 
make up only 0.5 yf our total popu 
lation 
> Why Study?—But scientific vocations 
ipparently do not have a strong enough 
ippeal for our young people. One rea 
on is economic. It takes an average of 

vears for an engineer to catch up 
financially with his brother who went 
directly from high school to a job as, 
let’s say, an electronic technician, says 
John F. Victory, executive secretary of 





~ 


| Ta! — 
: e 


te tee 








P=. 


AIRCRAFT INDUSTRY DEMAND for engineers dominates “help wanted” columns. 
















the National Advisory Committee for 
Aeronautics. 

This takes into account the pay the 
technician was receiving while the en- 
gineering student was paying for his 
schooling. 

Jobs for the high school graduate are 
plentiful and the prestige of the scien- 
tific career seems insufficient to per- 
suade the young man to put off going 
out on his own and getting married 
until after he has gotten a thorough 
professional education. Of those high 
school graduates who have the makings 
of engineers or scientists, only half go 
to college and only about 40% finish 
college. 

Thus six of every 10 potential engi- 
neer-science students do not get a col- 
lege degree. Only 2% of our college 
graduates go on to become PhDs. And 
in this country, of the 50,000 holders 
of advanced degrees, perhaps one-fourth 
are specialists in science and engineer- 
ing; the remainder hold degrees in the 
humanities. 
> Behind the Deficit—Aggravating the 
situation is the comparatively small 
crop of young people of college age, re- 
sult of the low birth rate of the De- 
pression-Thirties. We have already felt 
the worst of this, and should be on the 
upswing now. 

A factor which hit the engineering 
profession specifically was the predic- 
tion by a government agency shortly 
before Korea that we were heading into 
a period of engineer surplus. But, Korea 
and the warming up of the cold war 
converted the expected surplus into an 
uncomfortable shortage. The effects of 
this situation also are waning. 

Projections show that we will need 
an average of 30,000 new engineers a 
vear through 1956. For the period of 
1953-1956, this adds up to 120,000. We 
expect to graduate 85,000 during this 
period—a deficit of 34,500. But of the 
85,000 graduates, 38,300 are members 
of the ROTC and have a military serv- 
ice obligation after graduation. Some 
of these will later be available as engi- 
neers or scientists to industry or govern- 
ment, but this will be after 1956. In 
the meantime, our total indicated short- 
age of engineers by the end of 1956 
will be 73,800. 
> Reds Push Science—The picture in 
Russia is entirely different. 

Science training is encouraged. Stu- 
dents are paid during their schooling. 
The prestige and pay connected with 
scientific careers is such that as many 
as eight applicants are reported for some 
school openings. This makes it possible 
to choose the “cream of the cream” 
for technical and scientific training. 

The Russians are said by our scien- 
tists to be especially outstanding in 
aerodynamics, nuclear physics, solid 
state physics, low temperature physics, 
psychology and some aspects of elec- 
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tronics. An indication of their elec- 
tronics progress was given when the 
cruiser Sverdlov showed up at the 
British coronation ceremonies bristling 
with an assortment of search and fire 
contro] radar antennas in every respect 
comparable to one of our own cruisers 
in the same range. 

Another example: the very effective 
and extensive system set up to jam 
our Voice of America broadcasts. 
American scientists do not underrate 
the quality of Russian technology. 
> Seven Institutes-The Reds maintain 
seven “aviation institutes” that give a 
54-year degree whose rough equivalent 
would be an American “BS-and-one- 
half” degree. Current graduating classes 
of these institutes should number be- 
tween 1,700 and 2,000. The compara- 
ble figure for the U.S. is perhaps 750 
(a drop from 1,481 in 1951). 

These seven institutes train engineers 
in aircraft structure, engines and pro- 
pulsion devices, service and flight con- 
trol equipment, and aircraft armaments. 
In addition training is provided in 
specialties such as aerodynamics, hydro- 
dynamics, heat transfer, gyros and sta- 
bilization devices, ballistics, electronic 
control devices and automation tech- 
niques. 





Vought Lowspeed Tunnel 


Critically needed data in the 200-mph. 
range, particularly on landing and _ takeoff 
behavior of new aircraft and missiles, will 
be gathered in Chance Vought, Inc.’s new 
$900,000 lowspeed windtunnel recently 
opened. Tunnel throat measures 7x10 ft. 
Although the speed will be comparatively 
low, data obtained may be predicted up to 
500 mph. The fan is a 20-ft. Sitka spruce 
unit, hand carved Chance Vought per- 
sonnel and driven by a 1,500-hp. electric 
motor. Wind speeds up to 265 mph. 
have been developed. For year-round oper- 
ation, a cooling system sprays 800 gal. of 
water per minute over the exterior during 
hot weather. 


Students are exempt from the draft, 
even in time of war. Upon graduation, 
they enter on a short period of basic 
military service, then are commissioned 
and placed in the inactive reserve. 

Russian scientists get generous living 
allowances, good housing and other 
material advantages. Their achieve- 
ments are widely reported in the press 
and special prizes and awards are fre- 
quently given. All of this adds to the 
prestige of the group. 

In general, engineering and tech- 

nical graduates have no choice as to 
their place of employment. The state 
tells them. Like other totalitarian tech- 
niques, this may be more efficient and 
effective in the short term than volun- 
tary choice of employment. However, 
it is just this freedom of choice that 
helps make our system worth defending 
against the Reds. 
» Advanced Degrees—There are other 
aviation schools of professional level in 
the USSR. They include an industrial 
academy for aircraft industry manage- 
ment and planning personnel, a top- 
notch military aviation engineering 
academy, four major military aviation 
engineering schools and two civil avia- 
tion engineering schools. The Red air 
force operates a number of engineering 
schools also, which are not of profes- 
sional level. 

Six of the seven aviation institutes 
provide graduate training, as do the 
military aviation engineering academy, 
the research institute of the Academy 
of Science, and four major research in- 
stitutes operated by the Ministry of 
Aircraft. 

Total number of research scientists 
in the USSR in 1952 was 68,000, of 
whom 48,000 were engaged in basic 
research. Obviously, this figure is now 
higher. 
>» Many-Front Attack—What are we do- 
ing in the face of all this? What can 
we do? The attack on the problem is 
underwav on many fronts. 

The National Science Foundation 
conducts studies and awards grants and 
fellowships for basic research in the 
natural sciences. It sponsors meetings 
and conferences of scientists and teach- 
ers. It maintains a register of scientific 
manpower. NSF is charged by the gov 
ernment with the job of promoting and 
cultivating science in this country. 
> NSF Grants—For the vear ended 
June 30, 1954, NSF made grants of 
almost $3.9 million to 170 institutions 
for various projects. Of this amount, 
more than half went for work in mathe- 
matics, physics and the engineering 
sciences. The organization sponsored 
736 fellowships, of which 657 were for 
pre-doctoral work, 79 post-doctoral. 

Through the foundation, the U.S.., 
along with the USSR and about 40 
other nations, is sponsoring the Inter- 
national Geophysical Year, 1957-1958. 
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Our share of the IGY program will in 
clude studies of solar radiation (which 
affects weather, radio communications, 
radio navigation systems), meteorology 
(including atmospheric balloon pro 
grams at the North and South Pole), 
upper atmosphere (rockets), ionospheric 
physics, geomagnetism, cosmic fa\ 
A total U.S. outlay of $13 million is 
planned. Preliminary work has already 
started. 

National Science Foundation runs a 
Russian translation service. At present 
it translates about 1,000 pages per year 
of significant mathematical papers. 
> Industry’s Role—Industry is starting to 
carry an increasing share of the burden 
of maintaining and increasing our tech- 
nological lead. A survey of eight ai 
craft manufacturers shows that these 
companies sponsor a total of nearly 
1,300 scholarships a year in engineering 
and allied fields. 

One company provides financial a: 
sistance to 700 employes who are study 
ing engineering part-time. Anoth 
company provides leaves of absence for 
those wishing to study engineering full 
time. This pattern of scholarships and 
financial aid to employe students is 
widespread throughout the industry. 

One manufacturer asks high school 
principals to recommend outstanding 
graduates who cannot afford to go on 
to engineering schools. These are hired 
to work a 30-hour week, giving them 
time to attend school. If they complete 
their studies, the company refunds their 
tuition 

There are other programs. General 
Motors recently announced one of tl 
largest—a $2-million-per-year plan unde 
which 350 four-year scholarships will 
be made available, plus annual grants 
in-aid of $500-$800 each to be spread 
among 306 colleges. Added to previ 
ously announced GM _ programs, this 
will cost the company $4.5 milli 
year after four vears. Westinghouse ha 
awarded science scholarships for man 
vears. There are many other such plan 
large and small. 

In a sense, programs such as th 
represent nothing but enlightened self 
interest A McGraw-Hill Publishir 
Co. study points out: “If business firm 
do not voluntarily go to the financial 
aid of higher education, there is ever 
prospect they will soon be providin 
more financial support for higher 
cation through taxation.” 
> Teachers Needed—One of the danger 
spots in our technological future is th 
acute shortage of qualified science and 
math teachers in our high school 
“More than 100,000 high school stu 
dents in mathematics and science hav 
inadequately trained teachers,” says the 
Fngineering Manpower Commission of 
New York. The number of those grad 
uating from college and equipped t 
teach science dropped from 8,800 in 
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Steel nozzle assem- 
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built by Ex-Cell-O 
Corporation, one of 
the world’s largest 
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precision parts. 
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There’s something of Ex-Cell-O in practically every plane made in 
the U.S.A. today. 


Illustrated below are typical blades, nozzles, hydraulic actuating 
assemblies and fuel control assemblies, precision built by 
Ex-Cell-O Corporation to aircraft builders’ rigid specifications. 
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Aluminum Buying 
PROBLEMS 
SOLVED! 


HERE’S HOW: 


Pioneer now warehouses the 
largest stock of aircraft 
extrusions in the world. We 
also stock aluminum sheet, 
bar and tubing. 
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1951 to 4,600 in 1954. Compare this 
with the need for new science teachers 
of 7,700 in 1954. 

Another danger to our technological 
leadership is the growing stress on gen- 
eral studies in high school, with conse- 
quent neglect of mathematics and the 
sciences. 

So one attack on the _ engineer- 
scientist shortage must be made at the 
high school level. Prestige and pay of 
teachers must be increased. Teachers 
must be given an opportunity to keep 
up with their specialties. Some com- 
panies are making a contribution here 
by providing summer employment for 
high school teachers 

It is suggested that industry and pro- 

fessional groups cooperate in arranging 
plant visits for school groups and in 
other ways keep them interested and 
informed. 
» Exposed to Draft—A 
plaint of researchers and schools is the 
lack of a clearcut policy on the drafting 
of students aiming at technical-scien- 
tific careers. Exemption from military 
service for any group is a_ politically 
touchy subject. 

Most military service pl 
plate that every young man in the ap- 
propriate age bracket will have a taste 


ommon com 


ins contem- 


of the military life. In actuality this 
does not work out, since our military 
manpower requirements are not large 


enough to include all in the eligible 
pool. 

So actual drafting often is at 
“whim of the local draft b 
scientists complain 
> The Creative Years—A very high per 
centage of important basic discoveries 
are made by men in their early twenties, 
scientists point out. Even if a man re 
turns to science after his military serv 
ice, they say, we have lost some of his 
most creative years. 

The scientists’ viewpoint is made 

clear by Dr. H. A. Meverhoff, executive 
director of the Scientific Manpower 
Commission. Every man should put in 
some time in government service for 
the country’s military protection, he be- 
lieves. But this does not necessarily 
mean military service. Consideration 
should be made of the person’s special 
ability and he should be assigned to the 
service which-makes the most use of 
his ability and training. 
» Red Tape Tangle—Regardless of the 
outcome of any programs for the in- 
crease of our supply of technical people, 
we will have to live with the facts of 
the shortage for some years. It is vital, 
therefore, that we make the best and 
most efficient use of the limited supply 
we have. 

One way of doing this is to eliminate 
the red tape tangle that snarls the op 
eration of so many scientists, especially 
in government. The National Advisory 
Committee for Aeronautics, which em- 


the 
yard,” man 
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Now! Finest radio and electronics 


service center for business aircraft! 


a 


VISIT OUR SHOPS at the International Airport in Los Angeles. Meet our _ 


unsurpassed staff of electronics engineers and FCC technicians, all thoroughly 


' ma 
. _— . . . ; 
experienced in aeronautical communications. Examine the finest equipment and ? hy ’ : . = 
“pe. . 2 ves 
test facilities in the country. j pee es 
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No expense has been spared at the new AiResearch Aviation 
Service electronics center to provide business aircraft with —w F ROGFepe Szr 
the kind of complete service facilities previously only avail- — : = 
. Be 4 SERVICE FACILITIES. AiResearch offers the 
able to the airlines. most complete facilities in the country in all 
This department is completely set up to handle radio sales, eet pride eran mapa ag 
engineering, design and installation, as well as the service 
and repair of aeronautical communications and navigational 
equipment. We are CAA certified for Class I and Class II. 
A complete line of electronic equipment and parts is 
stocked for immediate delivery. Brands include COLLINS 


— BENDIX — WILCOX — RCA —SPERRY — ARC. 
SPECIALISTS IN AIRCRAFT SERVICE AND CONVERSION 


THE CORPORATION 
REBUILDING AND MODIFICATION. Com- 
plete engineering modernization service, out- 
standing interior styling and fine craftsmanship 

. ‘ : : wo combine to give your airplane high performance 
| esea Cc viation ervice iviISiIONn and luxurious comfort. Some satisfied customers 
are National Cash Register, Thompson Products, 


Los Angeles Internationa! Airport, Los Angeles 45, California Humble Oil, Chicago Tribune and Goodyear. 
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HOT FUEL PRIME SYSTEMS 
COLD WEATHER DEAERATING OIL SYSTEMS 
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AIRCRAFT FLUID SYSTEMS 
SHEET METAL FABRICATION 
DIP BRAZE FACILITIES 


BOX 1035, DAYTON, OHIO 
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7 OOO, ot whom ab ul 


ploys about l 
research 


third are aeronautical and 
scientists and design and facilities engi 
neers, has made outstanding strides in 
this direction. The burden of red tape 
and administrative details has 
nearly completely removed from their 
shoulders, freeing them to do what they 
were hired to do—research, says Robert 
J. Lacklen, NACA personnel officer. 

[his not only helps make better use 
of scientists, it helps to keep them. 
One of the major objections of these 
trained people to government service is 
the mass of paper work involved 
“Fewer administrators and ‘less admin- 
istration’,”” is a common plea. 
®> NACA Survey—A study conducted 
mong personnel of NACA’s Ames and 
Langley labs by the Interdepartmental 
Committee on Scientific Research and 
Development uncovered a number of 
ipproaches for making government serv- 
ice attractive. 

Among the favorable factors were 
freedom from pressure to distort find 
ings for commercial purposes, oppor- 
tunity for fundamental 
large, well-equipped labs, opportunity 
for publication of findings, contact with 
top scientists in and out of government. 

Complaints were registered about red 
tape, lack of privacy, frustrations in get 
ting research financing (indifference, 
fluctuating support on the part of those 
controlling the purse strings), loss of 
prestige of government 
result of scattershot investigations, and 
the widespread undercurrent of opposi 
tion and suspicion throughout the na- 
tion directed against 
intellectuals. 
> Pay and Advancement—There were 
pleas for fair pay (as compared with in- 
retirement 


bec ll 


research in 


SeTVICC as a 


“eggheads” and 


dustrv), maimtenance of 
benefits, opportunities for adequate pro 
recognition and growth, a 


idvancement for 


fessional 
policy of 
working as scientists. Too often, the 


scientists 


only way a scientist can advance to top 
levels is by taking on administrative 
tasks 

NACA has asked and expects to get 
permission to raise the pay of its lower 
grades, to get them within striking dis 
tance of the pay offered by industry for 
comparable work. A good deal of the 
answer consists of better public rela 
ticns—getting the story across to stu 
dents and to the public in general 
© Sensible Security—Scientists in go 
ernment feel their prestige would in 
crease if they could wipe out the wide 
spread feeling that our various research 
establishments are hotbeds of sedition 

They ask for a more sensible and 
grownup approach to the security prob 
lem. “The real security of the United 
States depends on progress,” says Prof 
John R. Dunning, dean of engineering 
at Columbia University. 

Specifically, scientists ask for freedom 
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ACCO 


products 


TRU-LAY Cables 
TRU-LOC Fitting 


J 


SWAGED FITTINGS 


Products the Aircraft Industry depends on... 


on pulleys. 


ACCO, originators of preformed cable 
and strand and swaged terminals for 
aircraft cable use, has years of re- 
search and manufacturing experience 
in making these quality products for 
the aircraft industry. 

You can specify them with confi 
dence. 
Tru-Lay cable, 

because it is preformed 

@ Can be cut without seizing. 
e@ Is easier to handle—less tendency 
to loop or kink. 
@ Can be installed in less time. 
@ Makes possible the use of swaged 
terminals. 


@ Is free of tendency to rotate—runs 
true over sheaves or pulleys —is easier 


e Has greatest resistance to bending 
fatigue—gives longer service. 
Tru-Loc swaged fittings 

e Guaranteed to hold to the rated 
breaking strength of the cable with 
which used. 

@ Designed and developed to elim- 
inate the necessity for costly uncer- 
tain splicing. 


e Provided in sleeve-type, ball-type, 
spherical, ball-with-strap, and Cen- 
ter-Pull loop fittings. 


® “Quickies,” —specially developed 
double-shank ball-type terminals— 
make it possible to connect and dis- 
connect control sections in an instant 
without the use of tools. 


Write Detroit office for specifications 


AgC 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 


PNigda-ha 
Cable 


Swaged 





601 Stephenson Building, Detroit 2 


Fittings 


2216 So. Garfield St., Los Angeles 22 © Bridgeport 2, Conn. 





B E Lh Ancraft CORPORATION 


HAS IMMEDIATE 
OPENINGS FOR... 


AIRCRAFT DESIGN ENGINEERS 

DESIGN 

Structural e Power Plant 

Aircraft Equipment 

MECHANICAL DESIGN 

Flight Controls 
Pneumatic Systerns 


Landing Systems e 
Hydraulic Systems e 


ELECTRICAL DESIGN 


Equipment e Installations 


AERODYNAMICISTS 
Configuration Design 
Performance 

Stability and Control 
Manevuverability and Loads 
Propulsion 

Pressure Distribution 
Thermal Characteristics 
Experimental Testing 
Research and Development 


STRUCTURES 
Structural Loads Calculations 
Static Loads Analysis 
Dynamic Loads Analysis 
Loads and Criteria Studies 
Project Structures Analysis 
Weights Analysis 


The expansion of projects at Bell Aircraft requires the need 


of top-notch aeronautical engineers. This is an unexcelled opportunity 


to become a member of aviation’s best-known engineering team. 
The team that developed the X-1, the X-5, and the X-1A— 


holder of the world’s speed and altitude records. If you are 


an engineer who looks to his future, 


WRITE : Manager, Engineering Personnel 


D 
D 





LTC? 











CORPORATION 


P.O. BOX 1, BUFFALO 5, N. Y. 


from arbitrary and whimsical interpre- 
tations of security regulations. They 
point to the case of the Republic Avia- 
tion Corp. engineer who was dismissed 
last year as a “security risk’’ because he 
had a “psychoneurotic background” 
that made him too unstable for secret 
work. On appeal, it was discovered that 
some over-zealous examiner had mis 
read or misinterpreted a notation on his 
record that he had been discharged 
from the Navy with 10% disability for 
nervousness caused by intense itching 
of neurodermatitis (“jungle rot,” a 
tropical skin disease). 

Ihe story has a happy ending: The 
Eastern Industrial Personnel Security 
Board’s appeals division reinstated him. 
> Prestige Important—There is a curious 
reverse twist in the security situation 
after Sen. Joseph McCarthy had charged 
that one of our eastern research setups 
was harboring a large number of dis- 
loyal employes, applications for jobs 
went up sharply. Some observers tie 
this in with the prestige angle—every 
body wanted to be able to say he 
worked for the government on very 
important, hush-hush work. 

It might be a worthwhile undertaking 
for educational foundations to sponsor 
a whole series of new awards and 
honors in recognition of scientific 
achievement. 

All of these things provide clues as 
to approaches which could increase the 
suppiy of technicians for government 
> Engineers in Industry—Obviously, in 
any free competition for technical man- 
power, industry will get the lion’s share. 
[his is because of higher pay scales, 
greater opportunity for advancement, 
the desire to see one’s labor translated 
into practical reality fairly early 

There are 73,000 engineers employed 
in the aircraft industry—one out of 
every 11 employes. The number will 
rise. The competition between em 
ployers for engineers and scientists is 
intense, although raiding is officially 
frowned upon. So is the competition 
between industry and government. The 
struggle will continue as long as the 
supply is short. Only if the various pro- 
grams underway and contemplated suc- 
ceed will the basic situation be relieved. 

Meanwhile, industry must clean its 
house. Many complaints are heard 
from engineers that they are not being 
used to the limit of their skills. They 
are tied up on low-grade tasks and ad- 
ministrative -detail which could be 
handled by others without this special- 
ized training and ability 

We should follow the Russians in 
extensive employment of women 


Air Force 


The Air Force is faced with an 
especially severe manpower situation. 
This is not so much true of pilots and 
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A New Standard in 
Air Travel 


Trans-Canada Air Lines are operating 
the Rolls-Royce propeller turbine powered 
VICKERS VISCOUNT AIRLINERS 
into New York, Chicago, Cleveland and Detroit. 
Capital Airlines have ordered 


a fleet of these airliners for domestic services. 


ROLLS-ROYCE 
DART 


propeller turbine engines 


FOR SPEED AND RELIABILITY 


ROLLS-ROYCE LIMITED . DERBY « ENGLAND 


























NEW HEADQUARTERS for RANGE UNLIMITED 


Here beside the long runways of Baltimore’s Friend- 
ship Airport is the brand new Flight Refueling plant, 
designed and constructed by Flight Refueling for the 
development and manufacture of Probe and Drogue 
refueling systems for the Armed Services. 


Now in full operation, this new Flight Refueling 
facility is turning out in increasing numbers the 
Probe and Drogue refueling equipment which made 
possible the first non-stop transatlantic jet flight, the 
first refueled combat operations and the first jet to 
jet aerial refueling. 


And from the Flight Refueling laboratories new 
systems of higher capacity and efficiency are being 


developed. 


Aviation can take satisfaction that this new plant 
devoted to long range flight—is now in full operation. 


Flight Refueling, Inc. 


FRIENDSHIP INTERNATIONAL AIRPORT 


Baltimore 3, Maryland 




















officers and noncoms of long service 
The danger is among the group whose 
first four-year hitch ends now and in 
the next few years. 

This group includes the hundreds of 
thousands who enlisted in USAF in 
the period following the Korean war, 
when the Air Force goal rose from 48 
wings to 78, to 95, 110 and 143, and 
tapered off to the present figure of 137 
wings, to be reached in 1957. 
> End of the Hitch—““These men have 
satisfied their obligation under the law; 
they have completed their contract with 
the Air Force. . . . There is no com- 
pelling reason for them to remain in 
the service,” says Brig. Gen. R. H. 
Carmichael, Asst. Director for Per- 
sonnel Procurement and Training (Re- 
enlistment and Recruiting). 

Surveys made by the Air Force show 
that about 60% of these men plan not 
to reenlist, about 10-15% signify the 
intention of staying in the service, and 
the remainder are undecided. Of those 
with more than four years of service, 
close to 70% say they plan to reenlist 

Air Force estimates that in the fiscal 
years 1955-1957, close to three-quarters 
of a million airmen will be separated 
from the service for various reasons. Ac 
cording to present intentions, about 
150,000 will reenlist and 180,000 are 
considered unrecoverable (retired, dead, 
unfit or unsuited, failure to progress 
This leaves more than 400,000 male 
airmen whom Air Force would like to 
hold on to. 

The loss in dollars represented by this 
400,000-man group has been put at 
$6 billion, if we accept the estimate 
that it costs an average of nearly $15, 
000 to train an airman to the level of 
skill represented by four years’ service 
and attendance at various USAF 
schools. 
> Half-Trained—More serious is the 
consideration that this group together 
with the unrecoverables add up to more 
than half of the planned USAF level 
of 975,000. Projecting this situation 
through all major commands, one can 
envisage a Strategic Air Command, for 
instance, more than half of whose per 
sonnel is considered not fully trained 
And, Air Force says, in this age of peril 
it is quality, rather than quantity which 
counts. 

Air Force takes the trainee and ex 
poses him to various specialties, advan: 
ing him from unskilled to helper to 
skilled levels. At the end of his first 
four-vear enlistment, he is considered 
skilled or even super-skilled. 

The draining of this reservoir is giv 
ing Pentagon planners many a sleepless 
night. Ideally, an appeal to the ait 
man’s patriotism should do the trick, 
Lt. Gen. Emmett O’Donnell, Jr., 
Deputy Chief of Staff/Personnel, points 
out. However, this appeal appears to be 
limited, and Air Force has set in mo 
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Selects 


CIRCUIT BREAKERS 


For Safe, Reliable 
CIRCUIT PROTECTION 
in their New 


SUPER-C aye CONSTELLATION 


TWA has long been a famous name in commercial flying. Now, with 
the new Super G Constellations which TWA is adding to its fleet, faster 
schedules and better passenger comfort will result. To insure maximum 
safety and dependability TWA specifies KLIXON Circuit Breakers to 


protect electrical circuits. 


Mr. R. W. Rummel, Chief Engineer of TWA, has this to say about 
KLIXON protection — ‘In keeping with our constant endeavor to 
provide the utmost in safety and dependability in airline transportation, 


we have selected the KLIXON 
type circuit breaker to achieve 
reliable circuit protection in our 
new Super Constellation 1049G 
aircraft.” 


Rugged and dependable, 
KLIXON Circuit Breakers with- 
stand high shock and vibration 
under all flying conditions. They 
are precision calibrated and indi- 
vidually tested for ultimate trip 
and 200% load-tripping charac- 
teristics. Write for data giving 
complete details. 





C6363 Switch 
Type Ratings: 
2 to 35 amps. 


D6752-1 
Push-Pull Ratings: 
5 te 50 amps. 
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METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
2803 FOREST STREET, ATTLEBORO, MASS. 





VEWS OF G-E 


{IRCRAFT 


PRODUCTS 


Douglas B-66 takes off for test run. Defense includes G-E armament system shown in photo above. 


B-66 is first tactical bomber with radar controlled 
defensive armament system 


The U.S. Air Force’s latest twin jet bomber. 
the Douglas B-66 will be the first tactical 
bomber defended with General Electric’s 
MD-1 fire control system. First flown in 
June last year, the B-66 is capable of carry- 
ing atomic bombs. 


Like other G-E designed and produced 
defensive armament systems currently in 
operation, the new B-66 system is com- 
posed of control equipment, and a tail 
turret mounting two guns. 


PROVIDES AUTOMATIC PROTECTION 


A similar system. now installed on the B- 
17, operates as follows in performing these 
functions as a “packaged” tail defense. 


@ Automatically warns the gunner on an 
enlarged radar screen of approaching 
aircraft. 


e@ Automatically tracks and positions the 


guns on selected target by means of 


radar. 


Continuously supplies windage, ballistics 
and lead corrections by means of an 


electric computing network. 


Fires guns electrically under contro! of 


the gunner. 


HOW SYSTEM OPERATES 

Briefly, here’s how the system operates: 
When the B-47 enters a danger area, the 
gunner switches the radar to “search” 
and adjusts the system control panel to 
provide the computer with air temperature, 


altitude and air speed information. 


When the radar picks up an attacking plane, 
a bright spot shows on the screen. By 
the 
easily moves the radar antenna until it is 


means of a control handle. gunner 


centered on the target. Once the target is 
“acquired” and the radar is “locked on,” 
the target is tracked automatically. 


Radar then supplies the « omputer with the 
position and range of the attacking plane. 
Necessary gun deflections and corrections 
are computed automatically. When the 
hostile aircraft enters gun range, the gun- 
ner presses a trigger which fires the guns 


electrically. 


If you would like more information on the 
MD.-1 fire control system and are cleared to 
receive classified data, contact your nearest 


G-E 


{pparatus Sales representative. 





General Electric Flowmeter includes |. to r. 
power supply, indicator, and transmitter. 


42 


Mass flowmeter system aids pilot two ways 


Why measure the mass of fuel? The heat 
content of jet engine fuel is based upon the 
weight rather than the volume. This means 
that the specific gravity varies widely with 
the type of fuel and the temperature. Only 
a measurement of the actual mass of the 
fuel being used at the time it is being used 
can give you an accurate measurement of 
the fuel consumption. A measurement of 
the volume of fuel flow allows a varying 
degree of error dependent upon the specific 


gravity of the fuel being used. 


MEASURES RATES OF FUEL USED 


G.E.’s mass flowmeter systems provide 


an individual or total rate indication for 
one to eight jet engines and aid the pilot or 
flight engineer two ways: 


1. Simplifies the computation of total fuel 
remaining. 

2. Permits a running evaluation of engine 
operating efficiency through comparison 
with the pilot’s other “experience data” 
(altitude, flight, speed, etc.). In addition, a 
total rate signal may be fed into automatic 
cruise control systems. 

For more information on how this system 
aids pilot and plane designer, check “A” 
on coupon for bulletin GEC-932. 











Direct engine pad mounting is permitted by 
the small outline and light weight of the 
General Electric ball piston drive. The a-c 
generator is coupled directly to the drive. 


G-E constant speed d 


Requiring high performance, plus an extra 
weight and space reduction on the design 
of the A4D, Douglas chose the General 
Electric 9 KVA ball piston constant speed 


drive for a-c power supply. 


a-( 
Mors 
the si 
numl 


The flexible nature of the G-E drive per- 
f 


mitted incorporation of an engine starter For 


adapter and furnished engine starting 


power gen 


units. 


detailed information on ho 


Smallest and lightest A-bomber yet revealed, the Douglas A4D Skyhawk 


uses the General Electric 9 KVA ball piston constant speed drive. 


rive selected for bantam A-bomber 


3 ind 

single pad 

wovided by 
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mple mechanical operation and small 
of rotating parts of the ball piston 
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New right angle lead 
specially designed for 
These subminiature metal-clad tubular ca 
pacitors with right angle leads are new 


subminia 


the 


to General Electric’s 
ture The 


silicone bushing stud at right angles 


additions 


line. leads are welded to 


rather 
than axially. 
circuit 


for 


applications, the dimension between leads 


Especially suitable printed 


can be determined accurately for each case and 


Chee 
vA 


size required with assurance that every 


YS 


metal-clad tubular received will be within 


close specified manufacturing tolerances. 


Progress /s Our 
Most Important Product 


GENERAL 
ELECTRIC 


Bex au 


during 


‘apacitors are 


printed circuits 


se the leads do 


not have to 


assembly, there is less chance 


breakage and le ik ige The welded right 
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ck, vibration and pull requir 
capacitors 
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125 
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coupon to receive 


ior turther intormation on 


Section D210-93 

General Electric Company 
1 River Road 
Schenectady 5, N. Y. 


“A” Mass Flowmeter System, GEC-932 
“B" Subminiature Metal-clad Capacitors, GEC-987A 
“C" Hydraulic Constant Speed Drive, GEA-5979 
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ball piston drive can be designed for your 


nearest 


ribing the many features 


speed drive. 


FASTEST 


and 


ONLY NONSTOP 


both 


DAYLIGHT 


nd 


OVERNIGHT 


between 


WASHINGTON 


LOS ANGELES 


Lv. Washington (EST) 12:50 AM 12:00 Noon 
Ar. Los Angeles (PST) 6:05AM 5:15 PM 


Lv. Los Angeles (PST) 9:45AM 9:45 PM 
Ar. Washington (EST) 7:35PM 7:35 AM 


There’s new convenience in American’s schedule be- 
tween the nation’s capital and Los Angeles. You now 
have a choice of two nonstop flights, daytime and night- 
time, as well as two single-stop flights. And between 
Washington and San Francisco there’s now new thru serv- 
ice. All flights are by DC-7, America’s fastest passenger 
plane. Enjoy first class luxury service at regular fare. 


AMERICAN AIRLINES 


Americas Leading Airline 

















tion a number of long-range, positive 
programs aimed at “traiming the people 
whom we can retain and retaining the 
people whom we train.” 

> Quarterly Surveys—One phase of the 
attack on the reenlistment program 1s 
a series of quarterly surveys On airmens’ 
reenlistment intentions. ‘These nor 
mally reach 5% of the total airman 
population in each go-around. From 
these, planners have been able to de 
termine the factors that appear to make 
Air Force life attractive or unattractive, 
and they thus open up fields for ex 
ploitation to make the reenlistment per 
centage go up. 

An interesting point the surveys h 
brought to light is that those with mor 
education are less likely to enlist, and 
those who are married or have ck 
pendents, who are from a rural back 
ground and come from the southeast 
and southwest sections of the country 
are more likely to enlist. 

However, “it is doubtful if the man 
power pool will ever be large enough 
so that technical training can be offer 
for example, only to airmen thout 
college, who are married and from ru: 
backgrounds,” an Air Force 
wryly reports. 
> A Step Up—One fertile point the su 
veys have uncovered: The airmen wh¢ 
tend to reenlist are those for whom the 
Air Force represents a step up botl 
socially and economically. The mean 
ing of this for USAF planners is that 
the Air Force ought to be made a step 
for a greater percentage of the popula 
tion. 

This would suggest more pay, bett 
housing, greater prestige among civilian, 
to name a few approaches. 

A good deal of Air Force’s manpow 
problem is strictly not in its own hand 
It calls for public and congressiona 
awareness of the situation and the need 
There is a great need to establish th 
Air Force—and the other military serv 
ices—as a way of life (career) early in an 
individual’s life. This would appear to 
be a long-term educational project 
reaching into every home and school 

However, there are a number of 
tions USAF itself is taking which 
could bear early fruit. 

P Re-Up Branch—A Reenlistment 
Branch has been set up. This is the 
centralized Air Staff organization to 
deal with the problem. Under its wing 
there has been set up a Packaged Pro 
gram for Reenlistment, which deals 
with the various factors that operate 
on the morale of the airman, and are 
considered largely instrumental in 
whether he stays in the service or goes. 
The package suggests reenlistment pro- 
cedures and presents plans that are in 
effect at various commands and bases 

Field Management teams have been 
set up, which will have visited all 149 
Zone of the Interior bases by the end 
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Cost 
Saving 
Ideas... 


15,000 different types and sizes of LINE SUPPORT CLIPS, LINE SUPPORT 

BLOCKS and HARNESS STRAPS for positive, vibration-free support in aircraft, marine 
and industrial installations. 

Consider the advantages of standardization — completeness of line — a smaller and 
more flexible inventory — quick and easy training of personnel — safety — 
durability — interchangeability — ECONOMY 

... Specify ADEL 

Complete Catalog available upon request 
Direct inquiries to Huntington Division 

1444 Washington Avenue 

Huntington 4, West Virginia 

Burbank, California 


Canada: Railway & Power 
Engineering Corporation, Limited 


Delavan . . . designer and manufacturer of 
fuel nozzles for Pratt & Whitney Aircraft's 
J57 turbojet, powering the Boeing 8-52 
Stratofortress. Delavan has brought uhprece- 
dented nozzle performance to the aircraft in- 
dustry. 


DELAVAN Mfg. (Co. 


GRAND AVE. AND FOURTH ST. 
WEST DES MOINES, IOWA 
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of this month and will then start a 
tour of USAF’s overseas establishment. 

There are groups gathering data, 
monitoring studies, making analyses, us- 
ing public information media to help 
in the task of “retaining the trained.” 
> NCO Prestige Improvement—Air 
Force recognizes that it is operating 
now in a “buyer’s market,” and it has 
taken strong steps to reduce or remove 
the cause of many airmen gripes, as 
they have come to light in its various 
surveys. 

One major action is its Noncommis- 
sioned Officer Prestige Improvement 
Program. “We hope to make the Mis 
ter Sergeant the real kingpin the Navv 
CPO is,”” says Gen. Carmichael. But 
the lower noncom grades are not ne- 
glected, for it is hoped to increase the 
prestige of the NCO in general so that 
all young airmen will aspire to attain 
that status and thus become carcer 
men. 

As part of this program, NCOs now 
have the responsibility for many jobs 
which formerly fell to officers. NCO 
academies and “prep schools” have 
been set up. At some vases, Airmen 
Councils, composed of NCOs, have 
been set up, which meet periodically 
and forward recommendations to the 
base commander on various organiza- 
tional problems and activities. 

In one major command, evaluation 
reports prepared by senior NCOs with 
regard to personnel under their super- 
vision are considered by a promotion 
board of five senior NCOs in each 
squadron. Recommendations of the 
promotion boards are generally followed 
by the base commander. 

Other prestige-enhancement actions 
include elimination of menial details, 


the privilege of check-cashing on the 
base without an officer’s endorsement, 
establishment of separate messes, clubs, 
and sleeping quarters, no restriction on 
travel distance during off-duty hours, 
awarding of cross-country flights to de- 
serving personnel, as available. 

> Power of the Woman—The airman’s 
wife fits in the reenlistment picture, 
too, and Air Force is making every ef- 
tort to see that she is on USAF’s side. 

Assistance is offered on change of 
station, welcoming committees meet 
her at the new station, evening commis- 
sary hours are arranged so she can shop 
with her husband, periodic “open 
house” is held at various stations to 
show her the importance of her hus- 
band’s job, and the opportunity is pre- 
sented for community life and social 
gatherings at most bases. ‘There are 
NCO Wives Councils and NCO Wives 
Clubs, which sponsor base nurseries and 
child care centers, among their other 
activities. 

Air Force’s concern with its person- 
nel’s family problems extends to its 
policy on interracial marriages. Airmen 
who have married interracially are as- 
signed to bases in states that have no 
legal restrictions to such marriages. 

By centralizing its contro] of 7-level 
(skilled) assignments, Air Force is able 
to plan personnel moves far enough 
in advance to give the airman sufficient 
time to wind up personal business at 
his old station and to arrange concur- 
rent travel with his family. 

To a much greater extent than for- 
merly, airmen are able to attend tech- 
nical schools of their choice and to 
choose the ZI or overseas base at which 
they would like to be stationed. 

Educational opportunities within the 


Regulus Missile Gets Cleanup 


small power drill motor turns the Regulus 
like a turkey on a spit, dumping the waste 


Chance Vought Regulus surface-to-surface 
missile is rotated in this rollover jig, prior 
to installation of its turbojet, to dislodge 
tiny bits of scrap metal which wedge in 
out-of-the-way places during assembly. A 
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out. About a handful is collected from each 
missile, the company states. Now under 
study is a vibrator to shake scrap loose. 


Air Force are being emphasized. 

> Pay and Fringe Benefits—Frequent 
gripes are heard about the lack of ade- 
quate housing for married airmen, and 
about “fringe benefits,” such as medical 
care for dependents. These are all fields 
in which Air Force is looking for im- 
provement. 

Of course, higher pay would please 
everybody, but USAF must operate 
within its budget. Planners are consider- 
ing a system of “‘selective raises,” in the 
form of higher reenlistment bonuses for 
those whose specialties are most needed. 

However, the case for a general in- 
crease is strong. Since 1939, the aver- 
age airman’s pay has gone up 110%, 
the average officer's 59%. In this time, 
the cost of living has jumped 200% 
and the average wage for labor 315%. 

The President has asked Congress 
for an increase in pay rates and allow- 
ances. In addition, he calls for a “‘dis- 
location” allowance for military person- 
nel with dependents who are ordered 
to a new permanent duty station. He 
asks for more housing, a better deal 
in medical care for dependents, an in- 
crease in travel allowances, and better 
pay for those engaged in hazardous 
duties. 
> Insecurity About Security—One of the 
strong points that military service has 
to offer, Air Force’s surveys show, is 
the liberal retirement policy. However, 
there is a “feeling of insecurity about 
security,” Air Force says. There is the 
feeling that Congress gives and Con- 
gress can take away. Méilitary people 
have seen how political pressures have 
been directed against commissary priv- 
ileges, for instance. 

Manpower planners in the Penta- 

gon believe they must make a firm 
stand on this if they are to keep their 
needed personnel. Whatever fringe 
and retirement benefits military people 
now have they must keep, and Con- 
gress must make it clear that these are 
permanent, Air Force spokesmen say. 
» No Draft for AF—Although the mili- 
tary manpower program proposed by 
the Administration calls for a drop to 
2,815,000 (including a somewhat larger 
Air Force of 975,900) by June 1956, 
from the present levels of 3,218,000 
and 961,000, in the absence of any im- 
mediate emergency a draft will still be 
required to fill the ranks. 

However, Air Force, in company 
with the Navy, steadfastly maintains 
it must have four-year volunteers. not 
draftees, if it is to maintain its standard 
of “quality, not quantity.” This is the 
job of the Reenlistment Branch. The 
next few years will tell how successful 
its program has been. 


Industrial Manpower 


The production manpower situation 
in our airframe and allied industries 
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Building Boeing airplanes is a nation-wide project 


America’s global jet bombers — B-52s 
like the one shown above—are rolling 
off Boeing's production lines in steady 
numbers. Although this B-52 produc 
tion is centered in Seattle, it incorpo 
rates the efforts of businesses and 
workers located from coast to coast, 
and from Canada to Mexico. 


At latest count, more than 5,000 
firms were supplying material, equip 
ment or service for aircraft built by 
Boeing’s Seattle Division. Of these, 
some 4,000 are small businesses having 
500 employees or less. 


Similar emphasis on subcontracting 
is the rule at Boeing’s Wichita Divi 
sion. Here Boeing builds the Stra 
tegic Air Command's front-line nuclear 
weapons Carrier, the six-jet B-47, and 
is tooling up for B-52 second-source 
No fewer than 3,588 in 


than 75% 


production 
dividual companies, more 


of them small businesses, share the 


work of this Division 


Out of every Air Force dollar con 


tracted to Boeing, approximately 65 
cents is passed on by Boeing to its 


subcontractors and suppliers. The re- 


mainder—about 35 cents out of each 


dollar 


all items in connection with its own 


is retained by Boeing to cover 


in-plant operations. Boeing airplanes 
I | - I 


are truly nation-wide projects. 


Maintaining a coast-to-coast sub 
contracting and supply network is a 
nation’s defense 


vital force in the 


program. It assures a broad base for 
the production of aircraft needed for 
the foreseeable future. And, in time 
of emergency, it would provide trained, 
equipped and experienced supply 


sources capable of rapid expansion. 


BSOEIMNG 
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You will find so many of these radar locations so 
far from civilization, that the question comes 
easily to mind: how do they ever do it in those in- 
accessible places? 


Radar is complex. The equipment is not always 
easy to handle. Large construction crews and 
giant cranes are almost always needed. 


“|. . Up by their own bootstraps” 


A way had to be found, “‘to lift these radar towers 
up by their own bootstraps” in the far away, 
difficult places. No large crews. No great lifting 
gear. 


Bendix* Radio engineers came up with the way 
to do it. These towers, as big and as intricate and 
complicated as they are, were ingeniously organ- 
ized into almost “do it yourself” kits. 


Each part is marked and numbered. Circuits are 
grouped and coded. Holes are drilled exactly. 
Beams fit precisely. 


Working from the Bendix master plan, using the 
great leverage of the simple Gantry crane, small 
crews now put these towers up and into opera- 


AIR COMMUNICATIONS AND NAVIGATION EQUIPMENT 


tion with a minimum amount of apparatus even 
under extreme conditions of turbulence, heat and 


cold. 


This is just another indication of the extra 
“thinking through” that Bendix gives to any 
engineering problem .. . from the drawing 
board, through design and development, on up 
to the final (and often unusual) installation 


requirements. 


Other radar 


In other fields of radar, Bendix also makes both 
X-band and C-band airborne radar; the SPN-8, 
first successful aircraft carrier controlled 
approach radar (with gyro stabilized antenna); 
and the MPN-5, mobile radar unit with Moving 
Target Indicator scope, that clears up all ground 
clutter. 


Can Bendix help you? 


All this Bendix experience . . . from the ablest 
scientists, engineers and workers ... is available 


to you and your problems, simply for the asking. 


Write to the address below. 


*« AIR DEFENSE RADAR * GROUND 


CONTROLLED APPROACH AIRCRAFT LANDING SYSTEMS + MISSILE GUIDANCE + AIRBORNE RADAR 


“Bendix 
Verely 


DIVISION 
BALTIMORE 4, MARYLAND 


“Gendi” 


AVIATION CORPORATION 


*Reg. U. S. Pot. Off. 


West Coast Sales: 10500 Magnolia Blvd., North Hollywood, California 
Export Sales: Bendix International Division, 205 E. 42nd St., N. Y. 17, N. Y., U.S.A. 
Canadian Distributor: Aviation Electric, 200 Laurentian Boulevard, Montreal, Quebec 





Thousands of Honeywell pre- 
cision gyros are produced 
here each month—in the largest 
controlled-condition gyro assem- 
bly area in the industry. It’s pres- 
surized...guarded by double 
air locks . . . with constant tem- 
perature and humidity control! 


* 


me 


ry 


=. cael 


The new Honeywell HIG-4 Gyro — 


mass produced with precision accuracy 


AN OUTSTANDING ADDITION to the Honeywell Hermetic Inte- 


erating Gyro “family” is the new HIG-4. The most accurate of 
the miniature gyros, it’s ideal for such applications as aircraft 
and missile stabilization and fire control systems. 


The H1G-4 is readily available for your needs. With test and 
production facilities unequalled in the industry, Honeywell is 
tooled to produce thousands of precision gyros a month. They're 


specialists in the gyro field! 


The specifications on the HIG-4 are fully detailed below. For 
further information, and for information on the full Honeywell 
gyro line, write Honeywell Aero Division, Dept. AW-3-50, 


Minneapolis 13, Minnesota. 








Specifications of the new Honeywell HIG-4 


Motor Excitation: Voltage—9.5 volts, 
3 phase. Current .37 amps. Frequency 
400 Cps 

Synchronous Speed: 12,000 rpm. 
Angular Momentum: 2 x 10‘gm- 
cm? /sec. 

Acceleration Time: 15 seconds maxi- 
mum 

Pick - Off Sensitivity: 25 mv/mr with 
100 ma. excitation at 400 cps. 


Maximum Rate: Up to 2.5 radians/sec. 


Rate Threshold: Better than 4 degree 
per hour. 

Torque Generator Linearity Deviation: 
Better than +1% to 1 radian/sec.; 
better than +2% to 2 radians /sec. 


Gimbal Travel: +6. 


Gyro Transfer Function: iota 
Angle Input 
25 volts /radian. _ 
Characteristic Time Constant: 2.1 milli- 
seconds. 
Heater Power: 350 watts (warm-up 
115V, 55 watts (running), 28 volts 
Warm -up Time: 5 minutes from —65 
ambient temp. 


Weight: 1.5 Ib. 


Voltage Output 








Honeywell 


Aeronautical Division 


112 OFFICES ACROSS THE NATION 


presents one of the bright spots in the 
detense picture, 

> Level at 750,000—The aircraft indus 
try—the nation’s largest employer—had 
about 775,000 on its payrolls at the end 
of the year, down from a 1954 peak of 
$30,000. Employment is expected to 
level at about 750,000. 

This drop, on the average, is not 
the result of firings, but is due to 
natural attrition—death, retirement, 
change of job to another industry. It 
is a result of increased productivity as 
new machines and techniques are in- 
troduced, and of a higher position on 
the learning curve as the helter-skelter 
of the early post-Korea period gives way 
to a long-term period of procurement 
stability, with buying hovering around 
the $8-billion mark. 

‘The manpower supply is adequate. 
And when a key production man leaves, 
although it may take two or three to 
do his job and it may involve going into 
overtime, the people and, if necessary, 
the money can be supplied. It isn’t 
like the loss of a scientist, industry 
spokesmen point out—you can’t replace 
one trained engineer with three junior 
draftsmen. 
> Draft No Problem—For this reason, 
the draft has not hurt industrial pro- 
luction. As a matter of fact, all indus 
try asked for only 17,000 occupational 
deferments last year and 25,000 in 1953 
(agriculture had 90,000 deferments in 
1954). Figures on the aircraft indus- 
try’s deferments are not available. 

If there must be selective service, air 
craft industry spokesman say, all they 
ask is “truly selective service.” They 
point to Secretary of State John Foster 
Dulles’ statement that manpower is 
not the true measure of military 
strength. Technological advances have 
made the manpower cuts (proposed in 
the Administration’s new program) pos- 
sible, Dulles has said. 


Allison Gets New Jet. 
Turboprop Contracts 


Jet engine contracts totalling $3,582,- 
415 have been awarded Allison Division, 
General Motors Corp., by Air Materiel 
Command, Department of Commerce 
contract synopsis disclosed. The con- 
tracts call for 176 engines 

An additional award to Allison for 
$120,900 for a turboprop engine also 
was listed. 

An order for 149 reciprocating en- 
gines was announced for Continental 
Motors. This contract is valued at 
$476,140, including special tools and 
ground handling equipment. 

Other major contracts included: 

Kollsman Instrument Corp., Elm 
hurst, N. Y., indicators, $1,915,822. 

Curtiss-Wright Corp., Carlstadt, 
N. J., flight simulator, $450,000. 


AVIATION WEEK, March 21, 1955 








F SAWAY S 


Pan | s First 


on the Skyways of the World! 


Throughout the world, there ar affiliate, Panagra, carried more pas- 


line S flying In comp tl- sengers than Im any other veal 





now 60 an 
tion with Pan American World Ai To and from Havana, Nassau 
ways Many of these are govern and the U.S.A., Pan American car- 
ment-owned monopolies Yet ried more passengers than any 


to all Europe. ii Aaa 


yperating under the other airline flying to these islands. 


First in popularity American private enterprise sys Pan American, the only round- 
/ tem, was chosen by more overseas _ the-world airline, completed 
among all passengers than any other airlin 2.075th scheduled, round-the- 
trans-Atlantic air i oe. word Signet curing 1066, = 
: : Across the Atlantic, thirteen air- During 1954 Pan American 
tourist services! lines now offer both first class and made foreign travel possible for 
tourist service. Yet more tran millions by pioneering the original, 
Atlantic passengers chose Pan Am’s nationwide “Pay-Later” Plan. Since 
service — both first class and tourist last May, over 7,000 people have 
than any other airline invested in “Pay-Later” travel. 


The votes are in and the votes have been 
counted: 

In 1954 more people chose Pan Ameri- 
can’s Tourist service, The Rainbow, than 
that of any other airline .. . U.S. or for And once again in 1954, Pan In December, Pan American be- 
eign! In fact, The Rainbow shows a 53 American carried more passengers gan the only NON-STOP service to 
increase over 1953! than all other airlines combined: hoth LONDON and PARIS at no ex- 
The Raint Son | across the Pacific tra cost .. . in its exclusive super- 

l€ aimbow dives 0 extra values 


powered Super Stratocruisers 
1. New, long-range “Super-6” Clippers 


Bermuda In 1954, Pan American’s world- 


2. Hot meals prepared in the same spot . . 
I I ; to and from San Juan wid ( lipper ( irgo volume iIn- 


less kitchens which prepare the meals oo 
served on Pan American’s First Class Between Hawaii al d the M 1in- creased L7 o. AcToss the Atlantic 


| or 
Services. land P AA was a fain chosen by alone the increase was 19 , 


6 > y ndor ‘ . . , ~~ 
a ee on more passengers—both first class COMING IN 1955 
anc aris. ’ 

and tourist—than any other airlin ' Jouvlas- “—— Ty ged 
4. Direct service from New York, Boston ie $ . New, Douglas-built Supe r-i lip- 
Philadelphia, Detroit and Chicago to To and from Latin America, Pan pers — fastest long-range aircraft in 
more cities in Europe than any other American carried mort passengers overseas service—u ill be de livered 


i 
airline ...no change of plane. than any other airline Round in 1955. Pan American was first to 


. : andes holland. ime 
5. More convenient overnight schedules South America up one coast and order thes super ¢ lippe rs They 
and your choice of 5 routes — via ; 


. ‘ he th ny ' ? ie 
Shannon, Glasgow, London, Paris or down the othe: Pan American mean even better Pan American 


Lisbon. World Airways and its 50%-owned service. *Trade-Mark, Reg. U.S. Pat. Off. 


6. The veteran flight crews and scientifix 
flight procedure which have earned for 


Pan American its reputation as the Pw AWERICAV 
World’s Most Experienced Airline. 


WORLD’S MOST EXPERIENCED AIRLINE 
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is just '/2 the story... 





the new CORE MAGNET MECHANISM 


vy ROLLER-SMITH 


master instrument makers 


. . outperforms conventional mechanisms of much greater 
| ..__- weight in a wide variety of applications . . . yet it’s 
| ugged and “tops” in dependability. 


| Combining improved efficiency and performance with miniaturization, Roller- 
- Smith's new Core Magnet Mechanism is an outstanding achievement . 

i precision, self-shielding movement that can be counted upon to increase Sie 
j wae of your product through consistently excellent operation. 

















_.. But furnishing this fine 
Core Magnet Mechanism is only half 
the Roller-Smith story! 


! ust as important to you is our ability to furnish the designing skill 


necessary to incorporate it into your own equipment. The Roller- 
Smith engineering staff, headed by world-renowned experts 
and backed by the finest in research and development 
facilities, will be glad to assist you in arriving at the 

most practical solution. 


Snabument J ivision 


°o A FT 
1825 WEST MARKET STREET > BETHLEHEM, PENNSYLVANIA 


Precision Prodwcts Since 1908 








See this and other outstanding Roller - Smith products featuring the “new-look” at Booth 702 |. R.E. Show, Kingsbridge Armory, New York City, March 21 - 24, 1959. 


52 














IAS Summaries 


More than 80 presentations on th« 
entire field of acronautics featured th« 
annual meeting of the Institute of th« 
Aeronautical Sciences this vear. From 
this large group, AvIATION WEEK s 
lected representative summaries for pub 
lication 

This is the final installment of the 
series that began in the issue of Feb 
14. Requests for reprints of the papers 
should be directed to the Institute of 
the Aeronautical Sciences, 2 East 64th 
Street, New York Citv. 


Air Transport 


> Direct Use of Rotating-Beam Ceilometer 
and Transmissometer in the Reporting of 
Ceiling and Visibility—R. C. Wanta, Mete- 
orologist in Charge, Weather Bureau Air 
port Station, MacArthur Field. 


The development and characteristics of 


the rotating-beam ceilometer and the trans 
missometer are described briefly. Preliminary 
experiments with the new instruments by 
the Weather Bureau at Silver Hill, Md. and 
at Washington National Airport are 
marized 


sum 


> A Flight Investigation of the Performance 
of Low-Ceiling-Visibility-Measuring Equip- 
ment—R. P. Snodgrass, Chief Engrg. Test 
Pilot, Sperry Gyroscope Co. 

The Air Navigation Development Board 
in cooperation with the United Stat 
Weather Bureau has conducted a flight test 
program to evaluate operationally the trans 
missometer-ceilometer system of measuring 
low-ceiling/visibility weather with respect to 
what pilots see from the cockpit during 
actual weather ILS approaches 


PA Review of High-Altitude Cabin Pres- 
surization Design Criteria as Related to 
Future Transport Operations—L. M. Hitch- 
cock, Staff Engr.—Struct., Boeing Airplane 
Co. 

The problems associated with high alti 
tude flight for transports currently being 
designed and planned for commercial opera 
tion are presented. Methods of obtaining 
reliability and safety of pressurized cabins 
for cases involving fatigue or other damag« 
are outlined 


> Design Considerations for Turboprop- 
Powered Cargo Aircraft—Winfield H. Arata, 
Jr., Prelim. Design Gr. Engr., Lockheed 
Aircraft Corp. 

The purpose of this paper is to discu 
some of the design considerations and 
economic aspects of operating commercial 
turboprop cargo aircraft 

The presentation is divided into two 
primary sections. First, cargo loading and 
cargo handling problems related to airfram« 
design are analyzed. Particular attention is 
given to aircraft whose cargo loads will ap 
proach 50,000 Ib 

The second part of this paper investigates 
the effect of turboprop engines on the op 
erating costs of cargo airplanes. In particular, 
the direct operating costs of three different 
airplanes over the Los Angeles-Chicago 
route are presented. Detail factors in the 
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ulas are related to the to 


x each model 


Flight Safety 


In Cooperation with The Daniel and Flor 
ence Guggenheim Aviation Safety Cen 
ter at Cornell Universit) 

> Escape from Highspeed Aircraft.—Richard 
H. Frost, Vice-President, Stanley Aviation 
Corp. 

\ bnef review 1s presented of the evo 
lution of emergency escape devices for high 
speed aircraft The original German and 
English developments which led to the 
basic U. S. Navy ejection seat are described 
and the fundamental research done by the 
U. S. Air Force is outlined 


> Design Safety Aspects of the Boeing 707 
Jet Transport.—E. W. Norris, Airworthi- 
ness Engr., Boeing Airplane Co. 

Basic design safety philosophy of the 
Boeing 707 jet transport is described. Meth 
ods of analyzing and utilizing operating ex 
from military and 
numerated Reliability 
establish the probability of hazardous fail 
ures are discussed. Provisions are then made 
to minimize the 
possible failures 


P nence ivil sources al 


analyses used to 


msequences tr remaining 


Flight Propulsion 


® Before Afterburner.—Frank F. Rand, Jr., 
Supvr., Design and Evaluation, Small Air- 
craft Engine Dept., General Electric Co 

The objecti of the 


rman 


paper 1s tu 
of a bask 
stoichiometri 
one burning 
in al terburner 
,alculator ere 
efficier 


UU, Of 


performed 
it iltitud 
ind §( 


of flight Mach numbers 





point data for pressure ratios of 4 thru $ 
were used to select the design point 

At altitudes from 20,000 to 80,000 ft 
stoi- 
turbine was 
and 


stoi- 


the basis turbojet engine burning to 
upstream of the 


chiometric 
superior in specinc 
net thrust to the 
chiometric m an 


fuel consumption 
engine burning to 


afterburner 


Helicopter Dynamics 


In Cooperation with the American 
Helicopter Society 


> Notes on the Effect of Extreme Op- 
erating Conditions on Helicopter Blade 
Flapping.—Robert J. Tapscott and F. B. 
Gustafson, Aero. Research Scientists, Lang- 
ley Aero. Lab., NACA. 

As compared with 
blade-fuselage 
higher-speed 


more-conventional 
types, clearance for higher 
performance, helicopters 1s 
more difficult both to provide and to esti 
mate or study. Accordingly, as a step towards 
larifying the problems involved, this paper 
stage 


ndeavors to summarize the present 


of knowledge 


Jato for Aircraft 


In Cooperation with the American 
Rocket Society 


> Zcro-Length Launch for Matador.—C. J. 
Libby, The Glenn L. Martin Co. 
Evolution of zero-length launch tech 
nique for the Air Force TM-61 Matador, 
vhich resulted in the world’s smallest air 
port for a tactical bombardment missile, is 
described in this paper. It also describes the 
design problems encountered and solved 
ind in addition data 
n the testing performed 
paper is a 


gives some historical 

Supplementing — the short 
motion picture showing some of the early 
zero-length launch tests at Aberdeen Prov 
ing Ground, together with recent shots of 
Matador launchings, including inflight and 
terminal dive pictures 


Connie Family Brings in More Than $1 B 


More than $1 billion in orders have been 
garnered by Lockheed Aircraft Corp. as a 
result of steady development of its original 
Constellation transport (No. 3, left) which 
1943. 
ports at Burbank, Calif., typifies some of the 
resulting Super Connie versions. No. 1 
(foreground) is President Eisenhower's per- 
sonal transport, Columbine 3; No. 2 is a 


first flew in This cluster of trans 


Navy-MATS R7V-1; No. 3 is now a “flying 
laboratory”; No. 4, Seaboard & Western 
Airfreighter; No. 5, Avianca (Colombia) 
transport; No. 6, USAF RC-121D radar 
early warning picket; No. 7, Navy Wwv-2 
radar early warning picket and No. 8, 
R7V-2 turboprop-powered prototype. First 
Connie weighed 72,000 Ib.; latest Super 
Connie weighs 150,000. 
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Stretch Forming Control Improved 


® New 
constant elongation. 


technique assures 


® Material and machine 


variables minimized. 
By Irving Stone 


Torrance, Calif.-A technique that 
promises new accuracy of control for 
consistent parts production in stretch- 
forming was demonstrated here in a 
first public showing to a group of about 
250 representatives of airframe builders 
and allied activities in the aviation 
field. 

Known as positive position forming, 
the process was perfected by Sheridan- 
Gray, Inc., a research and development 
division of stretch-press builder T. W. 
& C. B. Sheridan Co. 
> What It Does—The process is de- 
signed to provide a definite accurate 
relationship between the stretch form 
jaws and the die during the entire 
forming operation—a control] not avail- 
able on existing stretch-forming ma- 
chines, according to Landon Gray, 
Sheridan-Gray’s vice-president and gen- 
eral manager. 

The part being formed is elongated 
by positive linear dimensional control 
only. Result is a constant and repeti- 
tive elongation according to a preset 
safe value. Effect of variables in the 
material is minimized, variables in the 
machine and operator are eliminated. 
> Hurdles Overcome—Gray sums up 
the new process this way: 

“It is as big an improvement over 
the existing stretch- forming process as 
the latter was over hand- forming.” 
Gray sees his positive position forming 
process as the solution for the majority 
of problems encountered in_present- 
day stretch-forming. 

These include nonrepetitive spring- 
back, operator error, lack of sensitivity 
of large-capacity machines when form- 
ing small cross-sectional parts, relative 
sliding of work on the die, inadequate 
control of elongation due to variations in 
dimensional and physical properties of 
the past, and variations in operating 
conditions (pump pressures, packing 
friction) of the machine’s tension cylin 
ders. . 

e Basic target is to incorporate the 
control in all Sheridan stretch-forming 
machines now operating in plants or 
to be built in the future. 

e Second objective is to offer to the air- 
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form die 


SENSING TAPES feed into sensors near jaws of 20 ton Sheridan forming machine. 


craft industry a control package to fit 
anv make of stretch-press now operat 
ing. In most cases, adaption of the 
control would involve only a minor 
modification—changing the tension cyl- 
inder selector valve circuit to incor- 
porate a hydraulic servo valve, addition 
of an operator’s remote control servo 





Highlights 


Outline of the template of the part 


being formed is a_ predetermined, 
theoretical neutral axis (line between 
tension and compression in the part). 
Difference between perimeter of tem- 
plate and that of the outside of the 
finished part is equal to the desired 
percentage of elongation. Template is 
easily cut from plywood. 

Sensing units are equipped with steel 
tapes attached to a pin located at 
center of template perimeter. Tapes 
progressively follow template contour 
during forming, transfer part’s linear 
dimensions to sensing units. 

Sensing units respond to any varia- 
tion in tape length as it is wrapped 
around template. Signals transmitted 
through servo-amplifier to hydraulic 
servo-valves accurately control relative 
position of the jaws to the die. 

Servo-amplifier also amplifies signals 
from the operator if he desires to 
supplement the template before, dur- 
ing, or after forming cycle is com- 


pleted. 











transmitter and pickup unit, and servo 
amplifier. 

Price of the installation on a 20-ton 
Sheridan extrusion stretch-press would 
run about $8,750. 
> Advantages Seen—Positiv: 
forming process is designed to 
¢ Form extremely small cross-sectional 
parts on high-tonnage stretch-forming 
machines. On existing machines the 
minimum satisfactory operating capac- 
ity (tension cylinder pull) is about 10% 
of maximum, Gray claims, whereas 
with positive position forming the value 
can be dropped to 1‘ mum 

Chis means that a 20-ton stretch-press 

common size for extrusions) can be 
used for a wide variety of work, elimi- 
nating the need to put small parts on 
a small press. 
e Afford consistent elongation. Because 
each part (for a particular run) is 
elongated the same amount without be- 
ing adversely affected by the variables 
in the material and machine, the re- 
sulting springback is consistent, part- 
to-part, Gray says. 

This means that the form die may 
be undercut to allow for springback, 
thus giving parts a consistent configura- 
tion. This, in turn, means that many 
times an aluminum alloy part can be 
run in the T-condition (hard) to elimi- 
nate the necessity of heat-treat and 
second stretching operation. 

Also, because elongation is consistent, 
part breakage due to excessive stretch- 
ing is practically eliminated. The 
amount of hand-forming (after-forming) 
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You Have to Craw! Before You Fly 


On any new design you have to do a lot of 
crawling—through research, development 
and design—before your plans can fly. 

It is in those early stages of design that 
Shafer Bearing Engineers have helped de- 
velopment of many of today’s newest babies 
in the air. Shafer specialized bearing know!- 
edge, plus the inherent flexibility of Shafer 


design, has saved valuable engineering 
time saved space and weight in the 
finalized design and saved time and 
expense in production man-hours 
Shafer 


Call, wire or write Aircraft 


Bearing Division, 801 Burlington Ave., 
Downers Grove, Illinois. In the meantime, 


write for new full-color catalog No. 54. 


BaF ER CHAIN ones comeany 
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ConCaVex Design...10° plus or 


minus self-alignment always avail- 


able. ... Easy relubrication without 
disassembly. High radial and 
thrust load capacity.... Exceptional 


shock-load reserve strength. 





“Celastic’’ cargo compartment liners 
for luggage chafe protection 


WE'VE GOT A BOOKLET DESCRIBING 


the miracle 


CUE 


plastic 
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GRAND BOULEVARD, DEER PARK, NEW YORK 


Twist Wire 


3 Times Faster 
with | 


ROBINSON 
WIRE TWISTERS 


Split second whirling action 
safety wires 3 engines in time 
required for one by any other 
method. Saves as much as $140 
per engine assembled 
3-Tools-in-1: Pliers ... Cutters 
Twisters. Side cutting. 
Permanent bronze bearing, 
Jaws lock on wire, can’t slip off, 


La 
— 
es 


Used throughout the world for 
all aircraft assembly and main- 
tenance. 

9” Slendernose, wt. 12 0z. $19.50 
12” Standard, wt. 15 oz. $20.50 


Unconditional Guarantee! 
Write for details. RALPH C, 
ROBINSON CO., Box 494B, 
North Sacramento 15, Calif. 


is considerably reduced. 

Another big advantage, Gray says, is 
that the constant elongation assures the 
design engineer that the structural 
characteristics shown by test for parts 
from a first run on the machine will be 
matched in the successive parts. 

e Reduce stock length, because relative 
sliding is eliminated between stock and 
die during the forming operation. (This 
is insured by having sensing tapes tied 
to a centering pin on template.) 

¢ Reduce operator error. Relationship 
between perimeters of die and template 
establishes the amount of elongation. 
(hus, a 100-in.-perimeter template 
would be used in conjunction with a 
die having a perimeter of 106 in., to 
give a 6% elongation. At the start of 
the stretch-forming, the material length 
between the jaws would be 100 in. 

In this way, the tooling (template) 
controls the elongation—the operator 
has no control over it. On existing ma- 
chines, elongation is controlled by op- 
erator-adjustment of hydraulic pressure, 
Gray points out. Also, at the comple 
tion of the wrapping cycle the pressure 
is increased for final set of the material 
With positive position forming, this 
final stretch is not necessary. 
> Runs with Titanium Alloy—Because 
of the small spread between yield and 
ultimate strengths of titanium alloy, it 
is very difficult to control elongation 
by control of cylinder pressure—vari- 
ables in the hydraulic circuit and the 
part itself become very critical. 

By controlling elongation dimen 
sionally with positive position forming, 
the small spread between yield and 
ultimate is no factor, Grav savs. Only 
consideration is the allowable elonga 
tion of the material. 

For example, Sheridan-Gray ran a 


series of titanium alloy (RC-130A) parts 
in conjunction with a major airframe 
manufacturer. These parts were .025-in. 
Z-sections about 14 in. high with 1-in. 
legs and about 96 in. long—typical fuse- 
lage frames, in the afterburner area. 
> Results—At the recommendation of 
the airframe manufacturer, a 10-min. 
cycle was established for stretch-form- 
ing to the 180-deg. bend. The template 
was calculated to produce a 4.6% 
elongation in the outer flange of the 
part, since the airframe manufacturer 
had specified 5% maximum elongation. 
Sheridan-Gray formed 19 pieces with 
very satisfactory results, it is reported. 

The airframe manufacturer was able 
to form the titanium alloy parts only 
under laboratory conditions (with super 
vision by methods development per- 
sonnel), it is said, but couldn’t dupli- 
cate this in the shop under normal 
production conditions—which — intro 
duced factors of operator error, machine 
variations. Under the production con 
ditions, part breakage was excessive. 
> Big Machine Study—An engineering 
analysis is underway, aimed at putting 
the positive position forming control 
on the world’s largest sheet press—a 
Sheridan 750-ton unit which will form 
14-ft. by 20-ft. sheet. This press is now 
installed at the plant of a West Coast 
airframe manufacturer 

Companies represented it the recent 
demonstration of the positive position 
control included Boeing (Seattle), Con 
vair (San Diego), Northrop, Douglas 
(all divisions), Lockheed (Burbank), 
Rohr, North American (Los Angeles 
nd Columbus), Chance Vought, Mitsu 
bishi Heavy Industries, Menasco Mfg., 
Lear, Rheem Mfg., Longren Aircraft, 
Doak Aircraft, Timm Industries, and 
many others. 


P&W Ships Its 1,000th J57 


Pratt & Whitney Aircraft General Man- 
ager William P. Gwinn looks at the 
1,000th J57 turbojet built by the firm as 
the powerplant was being prepared for ship- 


ment from East Hartford, Conn. Delivery 
versions of the J57 are producing more 
than 11,000 Ib. thrust without after burner 
(Aviation Week Feb. 28, p. 11). 
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the new AERO COMMANDER 560 








FLYING COMFPORT 


Greater inherent stability through high wing 


design is but one of the factors responsible 


for increased flying comfort in the new 


Aero Commander 560, 
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OUT FOR THE NIGHT is this Boeing B-52 Stratofortress being moved off the company’s Seattle production line. 


Boeing Says B-52s Are ‘On Schedule’ 
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THREE ON THE LINE: final assembly area at Boeing-Seattle shows three of the sonic bombers nearing completion and parts of at 
least six others. Tail turret of first plane reveals unusual shape. 
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® Boeing B-52 Stratofort- 
ress production, now con- 
current at the Wichita, Kan. 
the Seattle 


division and 


main plant, is the largest 


portion of the company’s 


reported two-billion-dollar 


backlog. 


Boeing reports both plants “on sched- 
ule,”” answering a recent statement b’ 
Sen. Richard B. Russell, chairman 
the Senate Armed Services Committ 
that B-52 production was slipping. 

First deliveries to USAF of the eight 
jet bomber will start later this spring 
first unit to get the 600-mph. plus 
bomber will be SAC’s 93rd Bomb 
Wing, Castle AFB, Merced, Calif 
> In One Year—First production B-52A 
rolled out one year ago, made its first 
flight Aug. 5. Production airplanes hav 
come out of the huge doors at th 
Seattle plant at irregular intervals sinc 
then. 

Some teething troubles, common to 
any new airplane, caused minor delays 
in flight test and elsewhere, says a com 
pany spokesman. But he emphasizes 
that the B-52 has been remarkably “‘bug 
free,” considering size and type 

Current practice is to fly production 
airplanes from Boeing Field, Seattle, to 
the new $10-million facility at Larson 
AFB, Moses Lake, Wash. Final instal 
lation of equipment and production 
flight test programs are conducted there 
First B-52 was delivered on Feb. 25 
>In Kansas—The Wichita division has 
moved major components from jigs to 
final assembly, where space is shared 
with production of B-47 Stratojet 

Some indication of the production ca- 
pacity of Wichita furnished last 
vear when Boeing delivered the 1,000th 
Stratojet to be built at that plant 

Among these pictures are the first to 
be taken of Boeing’s second-source pro 
duction for the B-52. 

Latest specifications released by Air 
Force on the B-52 series rate the big 
bomber with a range of more than 6,000 
mi., and state that Boeing Flying Boom 
aerial refueling equipment is standard 
A crew of six flies the 350,000-Ib 
plane. 

Other specifications: Wingspan, 185 
ft.; length, 156.5 ft.; height, 48.3 ft 
Powerplants are eight P& WA J57-P-1 
turbojets rated at 10,000 Ib. thrust 
Armament: four .50-cal. machine guns. 

Boeing built an experimental XB-52 
a service-test YB-52 and a limited group 
of B-52As. Current production models 
are split between B-52B and RB-52B. 
In addition, USAF sources list a con 
tract for 50 B-52Ds. 


was 
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MAIN GEAR is built by Bendix, Cleveland Aircraft; tires, wheels and brakes by Goodrich. 


59 











AVIONICS 





a 


re eae: 


” 








AUTOFAB, new device for mechanized assembly of electronics, consists of a battery of placement heads (1.) each of which installs 
conventional components (fed from vertical magazines) in printed circuit boards which are magazine-fed to conveyor at end of line (r.) 


Autofab Sparks Automation Race 


By Philip Klass 


“Autofab,” General Mills’ new ma- 
chine for mechanized assembly of elec- 
tronic equipment, has jumped into a 
leading competitive position within 
weeks after its public unveiling 
(Aviation WEEK Feb. 21, p. 7). 

Several TV-radio manufacturers have 
placed firm Autofab orders. Other 
companies, including firms in the avion- 
ics field, are negotiating for the ma- 
chine. A General Mills spokesman 
says company names can not be 
divulged yet. 

The first Autofab—capable of turn- 
ing out printed circuit boards with 24 
conventional components _ installed 
automatically at a rate of 20 boards per 
minute—has been delivered to Inter- 
national Business Machines Corp., 
where it will be used to build large 
digital computers for air defense. A 
comparable unit would cost approxi- 
mately $90,000, with delivery quoted 
at six to eight months. 

With firm orders under its belt, Gen- 
eral Mills appears to have the jump 
on United Shoe Machinery Co. and 
Admiral Corp., which earlier developed 
mechanized assembly machines for 
placing conventional components in 
printed circuit boards. 

Extent of industry interest in Auto- 
fab is evidenced by the report that all 
major TV-radio and computer makers 
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have sent representatives to Minneapilis 
for a first-hand look at the General 
Mills machine. 


> Nearly Automatic Factory—Autofab 
is the key unit of five associated ma- 


chines now in various stages of de- 
velopment. Jointly they will preparc 
components, mount them on a printed 
board, dip solder the assembly, test all 
circuits and then give it a protective 
coating—all automatically. 

Autofab itself consists of a battery 
of component attaching units (24 on 
the IBM model), each of which installs 
a single type of component. (The type 
of component installed at each station 
can be changed quickly and easily b 
substituting a new placement head.) 
Printed circuit boards, loaded in a 
master magazine, feed out on a con- 
veyor under the line of attaching 
heads. 

When the boards reach the proper 
position, the conveyor stops momentar- 
ily and all heads simultaneously install 
their components. The conveyor then 
starts up, advances the boards one sta- 
tion and the procedure is repeated. 

One attaching head is required for 
each different component to _ be 
mounted. Each head is fed from an 
eight-magazine turret that rotates auto- 
matically when one magazine exhausts 
its components. This permits re-load- 
ing with new magazines without inter- 
rupting the line’s operation. 


Prior to delivering the first 
to IBM, General Mills began 
five more units that it expect 
plete within six month 

> Other Key Machines—1 hi 
machines, which will furthe: 
the production of electroni 
include: 

e Component preparation 
Conventional types of 
dumped into this device’ 
come out with their leads straightened, 
cut to size (with wrap-around sleeves on 
the leads if standoff-tvpe mounting is 
desired) and loaded in magazines ready 
for installation on Autofabs. One such 
machine will be able to service at least 
five attaching heads, a General Mills 
spokesman says. 

The first of five component prepara- 
tion machines now under construction 
is completed and ready for delivery. 
Four more are nearly ready to go. Four 
of these five are designed to handle con- 
ventional tubular components, such as 
resistors and capacitors with one lead 
extending from each end. The fifth 
machine is for components such as 
pulse transformers, which have two 
leads on one end. 

A component preparation machine 
can handle a small range of different 
size components without changing the 
setup. This requires only a quick 
change of face tool to take a new range 
of sizes. For instance, the device might 
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l-watt 
2 and 3-watt resi 


handle 4, 4 and resistors 


the one face tool, 
with another 

e Dip soldering machine. ‘This device, 
being built by General Mills to an IBM 
will automatically flux, dip 
solder and clean assemblies. The initial 
machine, scheduled for completion in 
about two months, will handle the out 
put from three Autofab lines. 

e Automatic circuit tester. Work on 
this device is in the development stage 
e Automatic coating machines. WV ork 
has not started on this device 

> Autofab  Flexibility—General Mills 
spokesmen emphasize the flexibility of 
the Autofab machine The 
design can be adjusted to accommodate 
printed boards with 2-10 inch lengths 
and widths. With minor changes, other 
size boards could be used. 

I'he attaching heads are lightweight 
(25 lb.), interchangeable and can _ be 
located in any station position on th 
assembly line. The head can be pulle« 
quickly by removing only two bolts 

Components can be mounted fla 
against the board, or standoff. The 
tapered wrap-around sleeves, an IBM 
developed technique for _ stand-off 
mounting, give mechanical 
nection between component leads and 
printed board prior to dip soldering 
Components can be mounted at any 
angle on the board, and their leads can 
be crimped independently in any direc- 
tion under the board. It is even possi 
ble for Autofab to install components 
with “bowed” leads in holes spaced 
closer together than the components 
body length. 
>» Variety Of Components—Autofab is 
capable of installing all types of resist- 
ors, tubular or rectangular (mica) capaci- 
tors, tube sockets, pulse transformers, 
intermediate frequency cans trans- 
formers) and insulated or uninsulated 
jumper wires. Polarized components, 
such as tiny diodes, can be in 
stalled—with due respect for their polar 
ization. 

Although the IBM Autofab did t 
require mechanized installation of 
power transformers, they would present 
no problem, a General Mills spokesmai 
Says. 
> What It Costs—Although the cost of 
an Autofab will vary slightly with user 
requirements, General Mills has estab 
lished the foliowing approximate prices 

Ten-Head machine, $50,000 

Twenty-Head machine, $81,000 
e Twenty-four-Head machine, $90,00 
e Thirty-Head machine: $104,000 
e Forty-Head machine: $135,000 

These prices include conveyor and 
printed-circuit board loading magazin¢ 
Delivery is quoted at six to eight 
months. 

A component preparation machine 
capable of servicing at least five place 
ment heads, will sell for approximate) 
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> Inexpensive Start—General Mills 
Autotab user can start « 
hasing a 


three 


a prospec tive 


on a modest scale by pur 
or 10-head line, even if the as 


he wants to turn out require more than 


emblies 
10 components 
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minute 


line if the production run exceeds 160 
units 

> How They Got In—Readers 
know General Mills as the world’s big 
gest flour miller may be surprisé d at its 
entry into automation Autofab was 
developed by the company s Mechani 
cal Division, formed in the 1920s to 
develop automatic flour packaging ma 
chinerv. During World War II, the 
division produced precision military in 
struments and computers 

Since the end of the 

Mechanical Division and its 
ing research and development depart 
ment, have expanded their activities m 
the aviation and avionics field. ‘The di 
currently builds the periscopx 
bombsight used in the B-47, and the 
ERD department does work in fire con 
trol, bomb microwaves and 
telemetering 

> SRI Influence?7—ERD is headed by 
Dr. Cledo Brunetti, who came to Gen 
eral Mills Stanford Research 
Institute, where he was the associate 
director. At SRI, Brunetti 
to a USAF-sponsored program to study 
ind develop techniques for mechanized 
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CLOSE-UP OF AUTOFAB placement head (top) shows tapered wrap-around on component 


leads (arrows) which permits stand-off type mounting on printed circuit boards shown below. 











background, coupled with the Mechan- 
ical Division’s experience in mechan- 
ization, resulted in launching the Auto- 
fab development. 

Meanwhile, IBM had decided to de 
velop a mechanized assembly machine 
to speed production of its air defense 
computers. When it learned that Gen- 
eral Mills was working along similar 
lines and had a pilot model already 
built, IBM joined up and dropped its 
own development. 

IBM engineers worked closely with 
General Mills in Autofab’s design, and 
several IBM techniques are incorpo- 
rated in the associated component 


ERSION 
thod for 


PINELLAS CONV 


TYPICAL 

ing the McKinnon-Hickman a 
ee he Grumman Widgeo ; we 
a 70-hp engines installe 
ncreased to 185 mhp 
sed to 160 mhp 


New Lycoming 2 

@ Maximum speed ‘ 

@ Cruising ome a 

65% of pow 

Y foot land take-off made poss! 
ear di r take-off made 


ble 


@ 10 second wate 
ossible a 
° Abiity to maintain 8,500 foo 
altitude on one engi 
New Hartzel pro sco 
Shorter props cut down > 
J nd greatly reduced prop 3 
: spray © 
rops cut down 
- pone gh resulting In ~ 
maintenance costs and gF 
visibility. 
Overwing exnar 
e Greatly reduced noise 


haust installed 


e Aircraft 
Procurement 
e Maintenance 
and Repair 
e Overhaul 


Custom 
Conversion 
Engineering 
Aircraft 
Modification 


—=pAs> 


PINELLAS AVIATION SERVICE, INC. 


Pinellas International Airport, St. Petersburg, Florida | 
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preparation and dip soldering machines. 

Autofab, coupled with the new ACF 
Industries automatic Tinkertoy factory 
that for the first time makes the Tinker- 
toy modules commercially available in 
large scale quantities should do much to 
spur industry action toward automation 


during 1955. 
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> High-frequency Transistors Coming— 
All major semiconductor producers re- 
portedly are working on new intrinsic 








all types 
of Aircraft 


From a new prop for a Piper to a 
major conversion job on a multi- 
engined craft — Pinellas is your best 
source of service and satisfaction. For 
Pinellas offers you the most highly 
skilled aircraft technicians in the 
South, as well as the most complete 
service facilities at the field — such 
as transportation, an air-cooled 
pilots’ lounge, and hotel reservations 
for transient pilots. 
Since our start in business, Pinellas 
Aviation Service has completed 
a large number of major conversion 
jobs for our large list of clients. 
We have also serviced many 
customers in such diversified ways 
as aircraft brokers, aircraft 
designers and in various 
engineering capacities, as well as 
handling their periodic inspections 
and complete maintenance. 
We are positive that the same 
standards of service we've 
rendered our other customers can 
be of the utmost satisfaction to 
you, too — no matter what your 
aircraft needs may be. 
T Pinellas Aviation Service, Inc. 


Pinellas International Airport 
St. Petersburg, Florida 


Gentlemen: , ‘ 
Please send me complete information 
about your service and facilities. 


Name 
Address 
City 
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Phone: ST.Petersburg 41-0165 or Cleorwoter 51-6351 L Type of Aircraft owned _———__________ } 
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barrier-type transistors (P-N-I-P), in- 
vented by Bell Telephone Labs, which 
can be operated at frequencies of 250- 
500 mc., and theoretically up to 3,000 
mc. 


> Airtron-Hughes Aircraft Deal—Air- 
tron, Inc., maker of microwave com- 
ponents has signed a manufacturing 
licensing agreement with Hughes Air- 
craft Co., under which it will manu- 
facture HAC-developed microwave fer- 
rite elements such as attenuators, isola- 
tors, and modulators. 


P Airplane Defined—Newest definition 
of an airplane: “A large collection of 
complicated electronics which just 
barely flies.” The source: David Pack- 
ard, president Hewlett-Packard Co., 
speaking before a recent meeting of 
Stanford Research Institute associates. 


>» GE Cuts Transistor Prices—Price re- 
ductions of 22% to 45% on its com- 
plete line of MIL-spec, hermetically 
sealed transistors has been announced 
by General Electric. GE attributes 
lower prices to company’s hncw mech- 
anized production facilities. 


>» How to Cut VOR Error—New pro- 
cedures for calibrating omni-bearing 
sclectors used with Collins and Bendix 
VOR receivers reportedly reduce pos- 
sible errors up to 600%. They are de- 
scribed in report prepared by Special 
Committee 61 of the Radio Technical 
Commission for Aeronautics. Copies 
(Paper 209-54/DO-62) may be obtained 
from the RTCA Secretariat for 25 
cents. Address: Room 2036, Bldg. T-5, 
16th St. & Constitution Ave., Wash- 
ington 25, D. C. —PK 


Avionic Literature 
Recently announced bulletins and 


brochures of interest to persons in the 
avionics field include the following: 


® Oscillographic recording systems, Series 
150, available with two or four-channels, 
choice of six different plug-in preamplifiers. 
(6 pp.) Sanborn Company, Industrial divi- 
sion, 195 Mass. Ave., Cambridge 39, Mass. 
® Plastic wall chart, lists 269 different 
types of RETMA “preferred values” of %, 
1 and 2-watt composition resistors, and 46 
RETMA types of fixed composition capaci- 
tors. Chart includes resistor and capacitor 
color codes. Requests should be made on 
company letterhead to Stackpole Carbon 
Co., Electronic Components division, St. 
Marys, Pa. 

® Delay lines, continuously variable, dis- 
tributed-constant type. Data Sheet 54-81. 
Helipot Corp., Technical Information Serv- 
ice, South Pasadena, Calif. 

® Aircraft windshield heater control system, 
using no electron tubes. Technical bulletin 
F-6563 describes circuitry and principles of 
operation. (2 pp.) Barber-Colman Co., Air- 
craft Controls division, Rockford, Ill. 

®@ Servo Corp. facilties brochure, entitled 
“This Is Servo.” (24 pp.) Company makes 
radio communication, navigation, direction 
finding equipment, infrared detectors, com- 
puters, optics. Company’s address: 20-20 
Jericho Turnpike, New Hyde Park, N. Y. 
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Lontinenta ame 
AMERICAN 
BRANIFF 
UNITED 


THRU -PLAME j 
SERVICE WITH 


PROVIDING MORE FLIGHTS...MORE DIRECT SERVICE...BETWEEN MORE 
IMPORTANT SOUTHWEST CITIES THAN EVER BEFORE 


On April 1, Pioneer Air Lines’ 2000 route miles 
in Texas and New Mexico, become part of the 
greater Continental Air Lines system, resulting in 
the following expanded air service 


@ ONE PLANE, ONE-CARRIER SERVICE between 
EL PASO and AUSTIN 

@ FASTER SERVICE between DALLAS, 
FORT WORTH and ALBUQUERQUE 

@ ONE-PLANE, ONE-CARRIER SERVICE between 
DALLAS, FORT WORTH, ROSWELL, HOBBS 
and CARLSBAD 


MORE FREQUENT SERVICE between TULSA, 
OKLAHOMA CITY and ALBUQUERQUE 


ADDITIONAL FLIGHTS between OKLAHOMA 
CITY-TULSA and MIDLAND-ODESSA, 
LUBBOCK and WEST TEXAS POINTS 


ADDITIONAL SERVICE between HOUSTON, 
AUSTIN, MIDLAND-ODESSA 

NEW, ONE-PLANE, ONE-CARRIER SERVICE 
between HOUSTON, AUSTIN and ROSWELL, 
ALBUQUERQUE 


NEW ONE-PLANE SERVICE between 
SAN ANTONIO, LUBBOCK, AMARILLO 








PIONEER AIR LINE 
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Picangs 


Another job done better 
with -Verson~ presses 








Douglas Aircraft Cuts Forming Costs 


with this Verson -YW/,eelon Line-up 


mmm : : ai ’ 
At the ‘Torrance Facility of the £1 Segundo Division of Douglas 


Aircraft Company, these Verson-Wheelon direct acting hydraulic 
] 


\ 
t 


\ eecccce 


presses are handling rubber pad forming jobs at a fraction of the cost 
of conventional methods. A 21,000 ton and two 18,000 ton presses 
are not only doing the job more economically, but are doing it bettcr. 

The Verson-Wheclon Press is lower in first cost than a conven 


tional rubber pad press and is more efficient in operation. Installation 





and operation are simpler and for most jobs forming is completed in 
Specifications, operating data and illus- 
trations of typical jobs are given in the 
Verson-Wheelon Bulletin. Write for your 
copy, today. 


the press, eliminating hand finishing. If you do rubber pad forming 


or short run forming it will pay you to investigate a Verson-W heclon 


PPITTTITIIITTITiTiittt ttt Press. For recommendations, send an outline of your requirements. 


A Verson Press for every job from 60 tons up. 







m, y* id Try F 


~Yerson-: 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES + TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9311S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
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A MESSAGE TO AMERICAN INDUSTRY 


FINANCIAL AID TO HIGHER EDUCATION 


* FOURTH OF A SPECIAL SERIES 


Our Colleges and Universities 
Are Living on Borrowed Time 


... time borrowed from underpaid faculty members 


The chart on this page tells a story of profound 
importance to every American. It is the story 
of the financial beating our college and univer- 
sity faculty members have been taking in the 
past 14 war and postwar years. 

On the whole, this span of 14 years has been 
one of great and growing prosperity. But, as the 
chart shows, our college and university faculty 
members have, as a group, had less than no 
share in it. 

During this period, from 1940 through 
1954, the real income of the average in- 
dustrial worker (that is, what his wages 
would purchase in goods and services) 
has increased by almost one-half. Among 
professional groups, physicians have en- 
joyed an increase of about 80 per cent in 
their real income. Lawyers, far less fa- 
vored financially, have had an increase of 
about 10 per cent. But faculty members 
have not only had no increase at all; over 
these years of prosperity their average real 
income has fallen by 5 per cent. These 
figures do not take account of the increase 
in taxes since 1940. 


Senior Teachers Hardest Hit 


These figures are, of course, averages. For 
some groups of faculty members it has been 
better; for others worse. It has been particularly 


hard on senior faculty members. Between 1941 
and 1953 their salaries lost about 8 per cent 
of their purchasing power. Being deeply com- 
mitted to their careers they could not respond 
to alternative employment opportunities as 
readily as could their junior colleagues. For 
junior faculty members there was some increase 
in real income between 1941 and 1953 but only 
about half as much as the average for the nation. 


What's Happened to College Faculty Salaries* 


INDEX (1940=100) 
180 180 























FACULTY MEMBERS (— 5%) 








80 80 
YEAR YEAR 
1940 1954 





*® Real Income before Taxes 
Source: Council for Financial Aid to Education; U. S. Dep't of 
Commerce; U. S. Dep't of Labor. 








Public Colleges Fare Better 


There are also marked differences in the aver- 
age financial reward received by faculty mem- 
bers in different types of colleges and univer- 
sities. A recent study by the Council for Finan- 
cial Aid to Education indicates that, in the last 
academic year, 1953-1954, teachers in privately 
endowed, independent colleges and universities 
were paid an average salary about $1000 less 
than that paid to faculty members in tax-sup- 
ported institutions. The same study indicates 
that salaries far below the average are especially 
common for faculty members in the small pri- 
vate liberal arts colleges. This study found that 
during the last academic year the average salary 
of all college and university faculty members 
was about $4700. 

The special difficulties under which the inde- 
pendent colleges and universities, and particu- 
larly the independent liberal arts colleges, are 
laboring to get back on their feet financially 
have been discussed in previous editorials in this 
series. These difficulties underline the need of 
special help for these institutions to which busi- 
ness firms are now contributing in increasing 
volume. However, the problem of providing bet- 
ter salaries is not peculiar to any particular type 
of institution. 


Faculty Members Not Greedy 


It is not easy to prescribe a precise standard 
of fair pay for college and university faculty 
members. This is partly because they put less 
weight relatively on money rewards than they 
put on rewards of scholarly accomplishment and 
prestige. Consequently, they have consistently 
been willing to work for very modest salaries 
in relation to the intellectual ability, education 
and application required. Obviously, however, it 
is the dictate both of fairness and good judgment 
to see that faculty members are given a roughly 
proportionate share in the general prosperity. 
Indeed, their crucial role in our society could 
be made to justify a larger share than this. 

There is no way to know with any degree of 
precision what the underpayment of our college 
and university faculty members over the past 
14 years has actually cost the nation in terms 
of reduced quality of intellectual performance 
of those institutions. One reason is that the dam- 
age has been minimized by the devoted services 


of many faculty members who have loyally 
stuck to their jobs in spite of the great financial 
discouragement. 

It is obvious, however, that, if no grave 
deterioration in the intellectual perform- 
ance of our colleges and universities has 
occurred so far, it is because we have been 
living on borrowed time. It is time bor- 
rowed from faculty members who have, in 
effect, been subsidizing these institutions 
by their financial sacrifice. This arrange- 
ment is not only a menace to the cultural 
and intellectual life of the nation, it is also 
a menace to our national security in a time 
when successful national survival may well 
depend in peculiar degree on the full de- 
velopment and utilization of our intellec- 
tual resources. We depend on our college 
and university faculties pre-eminently to 
provide this development. Adequate finan- 
cial reward for such service is an elemen- 
tary form of national insurance. 

Many of our colleges and universities are 
working hard to improve the financial lot of their 
faculty members. Business firms are also play- 
ing an increasing role of providing the neces- 
sary financial assistance. The methods being 
used by business for this purpose will be the 
subject of another editorial in this series. How- 
ever, vastly more must be done, and quick- 
ly, to stop the financial beating being taken 
by our college and university faculty mem- 
bers if the nation’s welfare and safety are 
to be properly protected. 





—- 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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f} of the important reasons why Bendit-Pecifie is able to 


manufacture hydraulic servo valves on a volume basis is through 

a unique interchangeability of parts. 

Instead of fitting each servo valve spe 01 to its own body, 
Bendix-Pacifie has succeeded in mass producing spoo!s with identical 
lineal dimensions. Stocking these in graduated diameters of 

000025 inch has reduced assembly time to a final lapping operation, 
giving you a better product at less cost and in less time. 

By searching . .. and finding ... better ways to design and build 

its hydraulic products, Bendit-Pacifie equipment has established an 


outstanding service record on airplanes around the world. 





HAVE YOU A SERVO VALVE PRODUCTION PROBLEM? 


Bendix-Pacifie is mass producing servo valves to both customer and Benda drawings 
We have the ability and capacity to build servo valves for you. Write us your problem. / 





PACIFIC DIVISION * Bendix Aviation Corporation 


Good positions are 








11600 Sherman Way, North Hollywood, California oat oe SS 

levels for rau- 

\ lic Design = 

East-Coast Office: Dayton, Ohio Washington, D.C. Canadian Distributors: Export Division: a oo Walker Engl. 

475 Sth Ave., 1207 American Bivd., Svite 803, Aviction Electric, Ltd., Bendix International ~~ ~ ai neering Employ- 
N.Y. 17 Dayton 2, Ohio =: 1701 ’K’’ St., N. W. Montreal 9 205 E. 42nd St., N. Y. 17 _ ment Manager. 


67 








FLEXIBLE METAL HOSE 


Where Titeflex service begins... 


It starts with a heavy investment in skilled people and pre- 
cision equipment—seasoned by wide experience in metal 
hose development for aviation—sparked by an intimate 
knowledge of its performance and possibilities. 

We try to give total service by taking over wiring, fuel 
line and ignition problems for customers while their new en- 
gines are little more than a gleam in the designer’s eye. We 
do this by living with their specifications until we produce 
the exact failure-free metal hose needed .. . light weight, 
space-saving, built to take extremes of pressure, tempera- 
ture, vibration, corrosion, in today’s engines. 

In addition, we’re continually working on new metal 
hose designs to meet the needs of tomorrow’s higher 
powered jets, rockets and guided missles. If 
you’re wrestling with connection 
problems, consider using Titeflex. 


Titeflex , Inc. 
Aviation Products Division 
’ \ 517 Frelinghuysen Avenve 
’ Nework 5, New Jersey 


LETTERS 


Gen. Weyland’s Book 


In the Washington Roundup column 
your Feb. 7 issue (p. 12), you talk about 
Air Force difficulties in getting Department 
of Defense approval for a book written by 
Gen. O. P. Weyland. Your article e\ 
makes reference to specific details which are 
included in the book 

For vour information and the informa- 
tion of your readers, Gen. Weyland has not 
written a book. I assume your article was 
intended to explain the fact that a larg 
New York publisher asked Gen Weyland, 
through this headquarters, if he would | 
interested in writing a book about th 
Korean air war. Gen. Weyland indicated | 
would be interested. providing the idea 
was approved by Headquarters, USAF, and 
the Department of Defense 

The proposed book, as envisag d by th 
publisher, the Air Force, and Gen. We 
land, would be a “factual semi-interpreta 
tive narration of the role of th ur for 
in the Korean war as seen by the man 
commanded the forces throughout the 
Primary consideration of the book would 
the treatment of tactical and strategi 
pects of the war in the air. Special recog 
tion and study would be given tl 
played by other services in th 
theater strategy.” This is the 


ment that appears in the official 
+ 





ence concerning this proje 
B. E. ALLEN 
Brigadier General, USAI 
Director of Informati Ser 
Department of the Air | 
Washington, D. ¢ 


Editor’s note: Both the offices of Fred Sea 
ton, then Assistant Secretary of Defense for 
Public Affairs, and Gen. Allen were queried 
by Aviation Week staff men on status of 
Gen. Weyland’s book before publication of 
the item in question. Neither office saw fit 
to furnish the information supplied by Gen 
Allen until after publication of the item 
Aviation Week is sorry if it disrupted Gen. 
Weyland’s literary efforts since his stor 
the Korean war should be told to the Amer 
can people without any Pentagon censorshij 


T . . . 
Navaid Decision 

The ANDB plan of action described in 
Feb. 14 issue of Aviation Week p. 16 
states that VOR/DME backers are not giv- 
ing up. Thank God they are not 

It is dificult to conceive that the ex 
ing Common System would be scrapped in 
favor of Tacan, which at present sounds un 
sound and unworkable The sultant 
report to ANDB’s advisory ommittee 
definitely states “The present Tacan 
equipments are unreliable and extensive 
engineering of both ground and airborn 
units is necessary.” 

The consultants also report that “Tacan 
cannot be expected to meet the requirements 
for two-way voice communication with air 
craft.” 

In addition, the consultants sai “Before 
making any plan for widespread use of 
T'acan, it would be necessary that the prob- 
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lem of interference with other services in the 
960 to 1215 mc. band be carefully studied 
and resolved.” 

We imagine that practically everyone in 
civil aviation, including many ATA mem 
bers, will not give up but will fight hard to 
maintain the proven services provided by 
DME and VOR. 

LAWRENCE I’, ZYGMUN' 
President 
General Aircraft Supply Corp 


Detroit 5 


ANDB Decision 


According to the Detroit News February 
26 and February 28 dispatches indicate at 
least two congressional investigations into 
the ANDB decision are underway; and that 
the General Accounting Office is in the act 

With this storm of protest from the ait 
ways users breaking in Washington, we ar¢ 
greatly disappointed to note that AviaTIoN 
Week reported only parts of the ANDB 
press release, three issues back, then dropped 
the whole thing like a hot potato 

Is it possible that Aviation Week ha 
lost the ability it once had to dig out all 
of the facts in a controversy as big as thi 
one, and report them promptly? 

James Rippu 
President, Narconational 
Aeronautical Corp 
Ambler, Pennsylvania 


Quality control is our working partner 


AviaT1ioN Week reported the congres 
sional investigation of the DME-Tacan con 
troversy March 7 p. 14 and on March 14 
p. 279. Aviation Week was the first 


reveal the Vortac controversy and present a Mi in size Comparator, Se 
-~ . “~~ icTo gra. size ’ 


detailed report on ‘Tacan Dec 1953 check samples of production raw mate- 
40.—Ed. ) rials to specification in the Titeflex Mate- 
rials Control Laboratory. 





a . 7 
Slopeline Lights 

J. H. Cory Pearson’s letter to th 
on the Slopeline lights in the Feb 
sue of Aviation Week is probably as 
able to some sort of parental pridk 


Everyone naturally hates to have his chil 
grow up to be a sort of juvenile delinquent 


As developer of the Slopeline system, h¢ 
doubtedly resents its rejection 

But let’s not let personal feelings 
the realism of this thing. No product 


this case the Slopelines) is a good product 


if the consumers (in this case the pilots 


don’t feel it is a good product and if a bett 


competitive product in this case the Center 


line system) is available at actually I 


; 


His attack on Captain Robson is thor 


oughly unjustified. What Captain Ro 


son 


wrote may have been exclusively his ow 


words, but it is an opinion shared by tho 
sands upon thousands of pilots 


While Mr. Pearson speaks of thousan 
of test flights, he neglects to mention that 


the Slopelines have not proved themsely 


in the real and final test ground—actual 
operations, under actual conditions. A few 


test flights are insignificant considering th 


experience gained in years of day in and day 


out operation putting the lights to hundr 
of thousands of tests 
The Centerline system has been appt 


as both the national and international stand 


ard—that in itself speaks for th 
merits of the two systems 
It isn’t a case of a few men settin 
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At Titeflex, we build quality into our products from design to final 
production. This means continually practicing step-by-step quality 
control .. . purchasing raw materials to specification, training in- 
spectors, coordinating all steps of production, final installation 
with our field and service personnel. 

As pioneers in metal hose development for aviation engine and 
airframe applications, Titeflex offers wide and unique experience 
in designing, developing and testing shielding and wiring systems; 
air, water and hydraulic lines; fuel and oil lines; in fact, all types 
of metal hose for the aviation industry. 

To make our products and service even better, we continually 
reevaluate our quality standards at home and on maintenance 
calls in the field. If your requirements are 
unusual or ultra-rigid, Titeflex engineer- 
ing service may provide the answers. 


Titeflex, Inc. 
Aviation Products Division 
517 Frelinghuysen Avenue, 
Newark 5, New Jersey 


FLEXIBLE METAL HOSE 





Mail The 
Coupon Now! 


“Let me tell you that opportunities here are 
as big as this plant—the largest in the 

free world—under one roof,” 

says R. W. Middlewood, Chief Engineer 


Without retracing a step, you can walk for 40 miles on the catwalks at this ENGINEERS NEEDED 

plant in Marietta, Georgia. Just another indication of the immense size of this 

aircraft plant, largest under one roof in the world. Fann |S ee 
Right now, Lockheed Georgians are building new B-47’s, modifying AERODYNAMICISTS 

earlier models, and manufacturing new C-130A turbo-prop assault transports. THERMODYNAMICISTS © DESIGN 

And because this plant is so big—76 acres of floor space under one roof—there SERVICE MANUALS @ DYNAMICS 


is still room to build more big airplanes for the U. S. Air Force. Let me say PRODUCTION DESIGN 
" RESEARCH @ LIAISON 


‘ ye - ‘ renefit ! 
that you can help, and benefit FLIGHT TEST ENGINEERS 


Mail in complete confidence to: 


Lockheed Aircraft Corporation, Dept. AW-3-21 
761 Peachtree St., N. E., Atlanta, Georgia 


AIRCRAFT CORPORAPION 


Ss _—CO 
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Rbeeetel 
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Name 


| 

| 

| 
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; Address 
| 
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City 
Job interested in 
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Marietta, Georgia 

















@ LETTERS 


selves up against the Slopeline. It scems 
to be a case of Mr. Pearson setting himelf 
up against the opinion of 10,000. 
The record should be set straight on this 
Ep Mopes, Director 
Publicity and Public Relations 
Air Line Pilots Assn. 
35th Street and Cicero Av« 
Chicago 38. 


VFR Traffic Law 


It was gratifying to note that you pul 
lished my letter of Dec. 13. If it straightens 
out only a few unconscientious pilots, then 
at least some little good has been don 


I am, however, disappointed with two 


items. First, you omitted the last paragraph, 
the first sentence of which was of no conse 
quence. Nevertheless, the remainder was 
important. Second, you did not print m 
signature. Perhaps you had some bonafid 
reason for not doing so 
I do feel, however, the impression left 

was that I hesitated to reveal my name 
Such is not the case, and notoriety is cer 
tainly not my intention. Any statement of 
true fact and personal conviction should 
bare a true signature 

A. G. Wuire, pilot 

Executive Offices 

Bendix Aviation Cor 

Fisher Building 

Detroit 2 


(Editor's Note: Mr. White is “A.G.W 
the executive pilot whose comments on the 
VFR traffic law appeared in the Jan. 17 
issue of Aviation Week, p. 110. Following 
is the portion of his letter previously omitted 
“Well, this little epistle sounds quite rough, 
even to me. Perhaps I’m outspoken, but a 
situation which has reached the proportions 
that this one has must be called to the atten- 
tion of the CAA and the general public. It 


affects everyone who travels by air.’ 


Flap Retraction 


In your Feb. 7 issue under Industry Ob 
server we noticed in the second paragraph 
that airline pilots are plugging for a new 
safety device that will avoid premature flap 
retraction 

We wish to advise that our new 
Speed Control Instrumentation based on 
the measurement of lift ratios would have 
immediately indicated this inadvertent and 
premature flap retraction condition If 
flaps are inadvertently operated, resulting in 
subsequent loss of lift, the Speed Control 
would show this and since an indication 
would immediately be given, the action that 
the crew took in starting a flap retraction 
could be immediately stopped. 

This concept of measuring lift ratios was 
reported by Aviation Weex in the May 25 
1953, issue (p. 67). 

This instrument principle is significant 
because it computes and corrects for any 
and all factors affecting wing lift 

K. R. Dues, Jr. 

Sales Manager 

Safe Flight Instrument Corp 
4 Water Street 

White Plains, N. Y. 
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TYPE 
30E16 


With its 30-volt, 100-ampere rating, 
the Type 30E16 offers increased out- 
put and reliability that make it the 
ideal replacement for existing 50 and 
75 ampere aircraft generators. In most 
cases, it can be used with existing con- 
trol equipment—with types 1042-17 
and 1589-1 voltage regulators, for ex- 
ample. 

This generator can be furnished with 
either square or round mounting 
flange and is suitable for use on Con- 
tinental ROA, P & W 985, P & W 
1340, P & W 1830 and Wright GR 
1820 engines. 


wd ’ 


7 Conk eee 
EATONTOWN, N. J. \ Sa & 
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DC GENERATOR 


For military applications, the gen- 
erator conforms to AF Drawing 52B- 
6588 and will deliver full output at 
35,000 feet altitude and 75% rated 
power at 50,000 feet. 


CHARACTERISTICS 
Speed... : 2500-4500 rpm 
Min. Speed for Regulation 2500 rpm 
Max. Speed for Regulation 5500 rpm 
. re 3000 watts 
Min. Air Biast Pressure 6 in. water 
Weight..... 39.5 ibs. 


For complete information about Bendix 
Red Bank Generators . . . both DC and 
AC ... write us today. 


os 


DIVISION OF 


4 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Colif 
Canadian Distributors: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q 
Export Sales: Bendix International Division, 205 E. 42nd $t., New York 17, N. Y. 
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TEMPERATURES 


MADE 


TO 


ALL AMATTER OF DEGREES! 


The ’copters are coming . . . and coming fast—and Harrison 
keeps them cool! Yes, the helicopter is growing up—with new 
“city-center” take-off and landing sites for short-haul passenger 
and cargo service—and Harrison is keeping pace! In fact, 


Harrison cools practically every ‘copter that’s flying today . . 3 


and there are good reasons for this outstanding leadership, 


Harrison oil coolers are designed to save weight and space, 
which are vital when you're carrying a payload. With 

our unexcelled research facilities, we're always looking for 
ways to make aircraft heat exchangers lighter, more 
dependable, more durable than ever. If you have a cooling 


problem, look to Harrison for the answer! 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N. Y. 


HARRISON 
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ratures ranging 
. with pressures 
psig internal to 
sures of 26 in. mercury 
Arrowhead Rubber Co., 2330 Curry ,ipgporNe HOIST weighs under 5 Ib. 
St., Long Beach, Calif. 


uum pres 


talled weight of 4.75 Ib. The device 
meets military specifications for an 
Ime equipment the maker notes 

Into Planes, Missiles Western Gear Works, Lynwood, 


TEST UNIT checks spark plugs fast. Sp Calif. 


Cooling Blower Goes 





Tester Guards Against CC oling : | lower is now available ALSO ON THE MARKET 


Spark Plug Failure 





Height blocks and angle plates with 


L.asy-to-operate test unit for ch : 
heat-treated aluminum alloy bodies and 


soundness of aircraft sparkplug inst 
tors, is available to commercial 


following adoption by USAF. 


hardened steel tops and bottoms can 

used singly or in combination to 
provide wide range of heights for varied 
range in 
height from five to 20 in. in 5-in. incre- 
nents, with plus-or-minus 0.0005 in. 
parallel in 12 in, and heights to plus-or 
minus 0.001 in. Angle plates are 24-72 
in. high. Special sizes are available.— 
Machine Products Corp., 6771 E. Me 
Nichols Rd., Detroit 12 


Both jet and piston-engine p! SF, 
’ ! ‘€ ? 1 work Blocks 
be checked with the device, th . { 
} 


requirem< nt 


facturer claims. An oil quench 
high voltage discharge across th 
revealing anv imperfections 
sulator tips. If the insulator 
1 tube marked “O.K.” lights up 
wise a tube marked “N.G.” 
minated. 

AC Spark Plug Division, General 
Motors Corp., Flint, Mich. 


Hand wheels for jigs and fixtures for 

iking shafts are of solid aluminum 

in 4-5-in. sizes mass-produced to 

SPINNER on blower ups efficiency educe cost.—Jergens ‘Tool specialty 


712 E. 163d St., Cleveland 


Non-contact measuring gage can be lo 
ited 10-20 ft. above work, vet accu- 
itely handles work traveling at rates up 

2,000 fpm., manufacturer says. Infra- 
cage measuring is continuous.—In 


istrial Gages Corp., Englewood, N. J. 


Fast battery chargers of 6-v. and 12-v 


a" ) ty vi] ley low-< , . 
2248 E. 37th pacity will iso SIOW harge l line of 


r 400-c1 
Air Equipment Co., li 
St., Los Angeles, Calif. Ss used for auxiliary 

tarting. Model F-560 is portable unit; 
. 3 Model F-562 is wheel-mounted and has 

y ‘ > 
Light Hoist Handles shenstin thats ~—Alen Eieitele & 


Equipment Co., Kalamazoo, Mich 


i 





FLUID CONNECTOR flexes to take stress. Loads to 1,000 Lb. 


ut i so a Insulated terminal, called Thermolug, 
Plastic Fuel-Oil Connector designed for operation in aircraft 


Withstands Resonance reeling capacit t cab where temperatures approach 400 F, 

ipable of being di wit such as fire alarm systems. Moisture 

New flexible fluid connector for ait standard 2-in. hex ket wrench pickup is said to be nil and resistance 

craft fuel or oil systems can withstand Ratio 1 ul f iny r Ol to most oils and chemicals is excellent. 

extreme flexing and vibration without drum revolution providing a maximum Meets MIL-T-7928A.—Burndy Engi- 
material fatigue, manufacturer claims pull-off an lec. with an ring Co., In Norwalk, Conn 
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y Yes, weight is an important factor in 


selecting the right castings. 


Well-Cast lightweight castings, alumi- 
num or magnesium, have been an asset 
to many production operations for 
almost half a century. Their high 
strength, easy machinability, good 
surface finish and extreme lightness 
reduce human fatigue and decrease 


operating costs. 


Don't delay . . . call or write us right 
now. We'll be glad to help you select 


the Well-Cast casting for your needs. 






Catalog No. 53 on request. 


Well-Cast MAGNESIUM, ALUMINUM AND BRONZE CASTINGS 


WOOD AND METAL PATTERNS 


tHe WELLMAN srowze « aLuminum co. 
Dept.5, 12800 Shaker Boulevard 


Cleveland 20, Ohio 

















AVIATION CALENDAR 





Mar. 21-24—Institute of Radio Engineers, 
national conference, Waldorf-Astoria Ho- 
tel, Kingsbridge Armory, New York. 

Mar. 29-Apr. 1—American Society for Met 
als, ninth Western Metal Exposition and 
Congress, Pan Pacific Auditorium and 
Ambassador Hotel, Los Angeles. 

Mar. 31-Apr. 1—Symposium on Boundary 
Laver effects in Aerodynamics, Britain’s 
National Physical Laboratory, Tedding- 
ton, England. 

Apr. 4-6—National Fluid Power Assn., sec 
ond annual meeting, Broadmoor Hotel, 
Colorado Springs, Colo 

Apr. 5-7—Radio Technical Commission for 
Aeronautics, spring assembly and joint 
meeting with the Institute of Radio En 
gineers, Los Angeles 

Apr. 13-15—American Society of Lubrica 
tion Engineers, 10th annual meeting, 
Hotel Sherman, Chicago 

Apr. 14-15—American Ordnance Assn., sym- 
posium of Proving Ground Instrumenta- 
tion Committee, Patrick Air Force Base, 
Florida. 

Apr. 16-20—American Association of Air 
port Executives, 1955 annual convention 
and business meeting, E] Conquistador 
Hotel, Tucson, Ariz 

Apr. 18-21—Society of Automotive Engi- 
neers, Golden Anniversary Aeronautic 
Meeting, Aeronautic Production Forum 
and Aircraft Engineering Display, Hotel 
Statler and McAlpin Hotel, New York 

Apr. 18-21—American Society of Mechani- 
cal Engineers, Diamond Jubilee spring 
meeting, including four aviation sessions, 
Lord Baltimore Hotel, Baltimore. 

Apr. 20-22—American Rocket Society, spring 
meeting, Baltimore. 

Apr. 27-29—Society for Experimental Stress 
Analysis, spring meeting, Hotel Statler, 
Los Angeles. 

Apr. 27-30—American Helicopter Society, 
llth annual forum, Hotel Mayflower, 
Washington, D. C 

Apr. 28-29—Michigan Aeronautical Confer- 
ence, University of Michigan, Ann Arbor. 

Apr. 29—Eastern regional meeting of Insti- 
tute of Navigation, Friendship Airport, 
Baltimore, Md. 

Apr. 29-30—New England radio-electronics 
meeting, sponsored by Boston and Con- 
necticut Valley sections of IRE, Sheraton 
Plaza Hotel, Boston 

May 2-5—Society of Aeronautical Weight 
Engineers, national conference, Hilton 
Hotel, Ft. Worth 

May 4-6—Fourth International Aviation 
Trade Show, 69th Regiment Armory, 
New York : 

May 7-8—Association of Northeastern Col- 
lege Flying Clubs, annual inter-collegiate 
air meet, Troy (N. Y.) Municipal Airport 

May 16-20—National Materials Handling 
Exposition, produced by Clapp & Poliak, 
International Amphitheatre, Chicago. 

May 23-24—American Society for Quality 
Control, ninth annual convention, Hotels 
Statler and New Yorker, New York. 

May 30—Federation Aeronautique Interna- 
tionale and KNVvL Royal Netherlands 
Aeroclub, fifth Internation Air Display, 
Ypenburg Aerodrome, The Hague. 
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HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
e+. you can handle them if you act now. 


Let’s face it... the threat of war and the atomic bomb 
has become a real part of our life—and will be with us 
for years. Fires, tornadoes and other disasters, too, can 
strike without warning. 

Whatever the emergency is, everybody’s going to 
want help at the same time. It may be hours before out- 
side help reaches you. The best chance of survival for 
you and your workers—and the fastest way to get back 
into production—is to know what to do and be ready to 
do it. Disaster may happen TOMORROW. Take these 
simple precautions TODAY: 

[] Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with community 
Civil Defense action. 

[] Check contents and locations of first-aid kits. Be 
sure they’re adequate and up to date. Here, again, your 


CD Director can help. He’ll advise you on supplies 
needed for injuries due to blast, radiation, etc. 

_| Encourage personnel to attend Red Cross First-Aid 
Training Courses. They may save your life. 
| | Encourage your staff and your community to have 
their homes prepared. Run ads in your plant paper, in 
local newspapers, over T'V and radio, on bulletin boards. 
Your CD Director can show you ads and official CD 
films or literature that you can sponsor locally. Set the 
standard of preparedness in your plant city. There’s no 
better way of building prestige and good community 
relations—and no greater way of helping America. 


Act now ... check off these four simple points... 


before it’s too late. 
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Electronic Watchdog 


RADAR —silent, faithful guardian of our ships at sea, our aircraft, our 
men in the field. 


Since the very beginning of radar inception, Crosley has been design- 
ing, developing, building and testing complete systems for shipboard, 
airborne and ground installations. From the engineer's initial design 
concept to final production, Crosley reliability is geared to rigid Mili- 
tary specifications. And performance proves that Crosley does the job 
right—delivers on time! 


An illustrated brochure describing Crosley’s vast facilities for Military 
production is available to Procurement Agencies and Defense Contrac- 
tors. Write for your copy today, on your business letterhead. 


CROSLE y GOVERNMENT PRODUCTS DIVISION ( Ave? ) 


CINCINNATI 15, OHIO 
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Congress Retackles Navigation Systems 


Three committees mix in debate over merits of Tacan 


vs. civil DME. Military cites defense requirements. 


By Preble Staver 


Congress apparently is going to de 
cide again whether there will be a 
common civil-military short range ait 
navigation system and, if so, which on¢ 
—military Tacan or civil VOR/DME. 

Three major Congressional investiga 
tions are independently reviewing th« 
recent Air Navigation and Development 
Board’s decision to substitute the Tacan 
system for the previously agreed upon 
VOR/DME system. Coupled with the 
investigations already under way is the 
prospect of a fourth Congressional 
group getting into the act and a pend 
ing proposal in the Senate for creation 
of a special joint committee to conduct 
a full scale investigation into the con 
troversy. 
>» Cross Purposes?—Likelihood of estab- 
lishing a joint committee, which was 
proposed by Sen. Stvles Bridges, is con 
sidered remote, however. The proposal 
has been referred to the Senate Com 
merce Committee, which is one of the 
three groups studying the problem. 

Other inquiries that would be hard 
to stop at this point are being con- 
ducted by a House Commerce subcom 
mittee and the Military Operations 
subcommittee of the House Govern 
ment Operations Committee. All of 
these groups are working independent 
of each other, possibly at cross pur- 
poses. 

First to hold hearings was the House 
Government Operations subcommittee, 
headed by Rep. Chet Holifield. A 
closed-door meeting, with military wit 
nesses only, was held Mar. 1. A week 
later the first and only public session 
to date was called. 
> ‘Going To Find Out’'—Chairman 
Holifield set the tenor of the hearing 
when he stated its purpose was to de- 
termine if Tacan was a “wise” procure- 
ment. “We're going to find out if this 
item (Tacan) is a better item than th« 
one for which $117 million has been 
spent and going to junk,” Holifield said. 
The question is raised, he said, becaus« 
Tacan has not vet been proven to be 
operable but there has been production 
contracts let with the system still in the 
research and development stage. 

First witness for the Defense Depart- 
ment was Donald A. Quarles, Assistant 
Secretary for Research and Develop 
ment, who defended the military’s ac 
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tion in developing Tacan and_ the 
ANDB decision to make it the common 
ystem 

His testimony was supported by Au 
Force Assistant Secretary Trevor Gard 
ner and Cmdr. R. E. Laub, Navy elec 
tronics who detailed the pro 
curement of ‘Tacan from its mception 
> Deficiency Claimed—Quarles told the 
committee th VOR 
DME for militar 


pplication was com 
mon knowledg« 


expert 


deficiency of 
is far back as 1947. He 
said he thought the military was ju 
tied in ihead with secret 
svstem because of a verv real need for 
tactical equipment. ‘Tacan couldn't be 
released for common use because of 


securitv, he claimed, but acknowledged 
that declassification is now im process 

[he original decision, Quarles said, 
to install and equip with VOR/DMI 
was made solely by Civil Aeronautic 
Administration and its implementation 
tackled with CAA’s 
geressiveness.”” However, he noted, th« 
DME portion of the 
been generally 
public An exampk 
is reflecting the lack 
DME to the 


thev haven't 


tvpical vigor and 


civil system hasn't 
accepted by the aviation 
cited by Quark 
of importance of 
iirlines was the fact that 
thought it necessary to 
install the equipment 
CAA ground equip 
ment was being installed 

The ANDB 


proceed with development of ‘Tacan for 


purchase and 
even though the 


decision this year to 


eventual use as the common system is 
in the public interest 
promises a much improved common 
civil-military system than VOR/DME, 
Quarles. He said three 
making the change 


because it 


according to 
major reasons for 
now ar¢ 

e It will be the least costly to the tax 
payer 

elt best satisfies the needs of 


national defense and civil aviation 


both 


e It minimizes further expenditure for 
equipment having limited utility 

> VOR Procurement—Trevor Gardner 
said the Air Force has an equally large 
investment in both VOR and 
But, he said, “VOR will be 
by 1965 and by that time full use will 
have been made of the equipment and 
we'll have gotten our money's worth.” 
The Air Force procurement of VOR 
is outlined by Cardner has been for 
26,000 sets of which 24,500 have been 
8,037 installed. Out of 


l'acan 


obsolete 


received and 








Tacan History 


Chronological history of Navy con 
tract action for 
evaluation and procurement 


l'acan development, 


Date Action 
J ine l 45 

Development contract to Federal 
Laboratorics 
for one airborne unit (ARN-16) and 
URN-1 


lelecommunications 


one surface unit 
June 1949 
Development contract to Federal for 
ARN-21(XN-1) and URN-3(XN-1 
1950 
Contract to Federal for 10 evalua 
tion models of ARN-21(XN-1 
July 1950 
Ordered acceleration, including overt 


time, on evaluation contract 


March 1951 
Decided on 
URN-3(XN-] 

June 195] 
Letter of intent for production 1S 


Federal 


ARN-21(XN-] and 


after evaluation 


sued to 


Radio Co 


December 195] 
Production contract to Federal; let 
ters of intent for sub-contracts to 
Stromberg-Carlson and Hoffman 
Laboratories 


lelephon and 


September 1952 
Federal delivered first of 40 ARN 
21's; balance in succeeding months 

May 1953 
Federal delivered three URN-3 pilot 
run models 

January 1954 
Federal began deliveries of produc 
tion ARN-21's; total of 400 sets re- 
lease d tor production 

February 1954 
Production contract with Federal for 
2.935 ARN-2] sets 

August 1954 
Production contract with Stromberg 
Carlson for 3,652 ARN-21 sets 

September 1954 
Production contract with Federal for 
625 URN-3 sets 

October 1954 
Production contract with Hoffman 
for 2,175 ARN-21 sets 

January 1955 
Federal began deliveries of first 55 
URN-.3’s 

March 1955 
Production rate for ARN-21] at 80 
per month; scheduled for a com 
bined total of 1,335 per month by 
August or September 

















Contractor 


Federal Telephone and Radio Co 


Federal Telephone and Radio Co. 
Subcontracts to: 
Stromberg-Carlson, Inc 
Hoffman Laboratories 
Stromberg-Carlson, Inc 
Hoffman Laboratories... . . 


Sub-total 


Federal Telephone and Radio Co. . 


(Special tooling) 
Sub-total 


etc 





Tacan Contracts 


Following production contracts for Tacan equipment, both airborne and surface 
units, have been awarded by the Navy to three manufacturers. 


Airborne Units (AN/ARN-21) 


Surface Units (AN /URN-3) 


Research and Development 


Federal Telecommunications Laboratories, 


Total contract value............... 


Value Units Service 
$33 ,380 ,153 1,359 Navy 
1,154 USAF 
422 MDAP 
2,857,464 250 Navy 
2,744,565 250 Navy 
30,975 ,866 ,540 Navy 
2,112 USAF 
24,576,255 780 Navy 
1,395 USAF 
$94,534,303 9,262 
67 ,384 ,603 202 Navy 
423 USAF 
2,139,000 : aalgee 
$69 523 ,603 625 


$9,726,893 
$173 ,784,799 








the total 26,000 the Navy has received 
4,800 sets through the Air Force with 
another 700 programmed. 

The cost of Tacan to date for the 
Air Force was estimated at $100 million 
exclusive of installation costs, which 
includes more than 5,000 airborne and 
surface units. Gardner commented that 
aside from the financial interest in the 
Tacan program the Air Force has a 
deep interest in its assigned responsi- 
bility for continental defense. This ac- 
counts for USAF interest in some of 
the tighter specifications of the Tacan 
system, he said. 
>» Necessary Step—Gardner and Quarles 
agreed that Tacan has not been per- 
fected in manufacture to the point 
where it is reliable equipment. 

Holifield asked Gardner: “Why not 
a research and development contract for 
some 400 units instead of a production 
contract for 5,000?” 

Gardner replied: “It is necessary to 
put such items into production before 
they're ready. If we wait for final de- 
velopment an item, and this includes 
the B-36, super carrier, what have you, 
we will be hopelessly behind the en- 
emy. . . We will be continuing to de- 
velop Tacan for the next five years. This 
goes on in every one of these procure- 
ments, it just happens to show in this 
one. 

After the two defense department 
spokesmen temporarily completed testi- 
mony before Holifield’s committee, 
they made the rounds of the other in- 
terested groups. In successive days, they 
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appeared before Rep. Oren Harmis’ 
House Commerce subcommittee and 
Sen. Warren Magnuson’s Senate Com- 
merce subcommittee. These successive 
hearings were shrouded in secrecy, de- 
spite many declarations that as much of 
the testimony as possible would be in 
cpen sessions. 

> Viewpoints—Rep. Peter Mack said it 
will be impossible to operate a dual 
system of navigation. “I think it’s im- 
portant that we make a detailed study 
of the two proposals,” he said. 

Maj. Gen. Gordon A. Blake, USAF’s 
Director of Communications said: 

“VOR azimuth and the azimuth por- 
tion of Tacan are not competitive and 
not incompatible; we're using VOR and 
will continue to use it, but the distance 
measuring portion of the civil system 
(DME) and distance measuring portion 
of ‘T'acan are competitive and are in- 
compatible. The latter is the point 
we're trying to solve.” 

Cole Morrow, National Business Air- 
craft Assn. representative, said: 

“Do we have or have we ever had 
the common system which Congress 
and the civil users thought we had and 
for which Congress appropriated large 
sums of money to implement.” 

Morrow added: “If the military can 
torce on the Common System an in- 
compatible tactical system, which it has 
secretly developed and which has not 
been coordinated through the proper 
channels such as ACC or ANDB and 
thereby destroy the Common System 
which has been coordinated, accepted 








and agreed to in these same agencies by 
the same military representatives, then 
our democratic form of government is 
in jeopardy.” 


3-Cent Airmail 


®@ Post Office wants service 


put on permanent basis, 
cites $154,000 saving. 


Post Office Department estimates a 
saving of $154,000 so far through the 
air shipment of first-class three-cent 
mail on an experimental basis and wants 
to continue the service on a “perma- 
nent basis,” according to Postmaster 
General Arthur Summerfield. 

He anticipated that a General Ac- 
counting Office audit, now underway, 
would prove the department's estimated 
saving “substantially” correct. 
> Court Action—Post Office has re 
quested Justice Department to appeal 
the decision of U. S. District Court 
Judge James Kirkland that the trans 
port of the three-cent mail by air on a 
permanent basis would require author- 
izing legislation. However, Judge Kirk 
land denied the petition of five rail- 
roads for an injunction halting the serv 
ice, maintaining that the postmaster 
had authority to experiment as long as 
the test period did not last too long 
(AW Feb. 14, p. 110). 

If the appeal is granted, the case 
will be re-tried in the U. S. Court of 
Appeals for the District of Columbia. 

“If we find it necessary, we certainly 
are going to ask for legislative assist- 
ance” to continue the air shipment of 
three-cent letters on a space-available 
basis, Summerfield told the House Ap- 
propriations Committee, ‘“‘because, 
frankly, we consider it not only an eco- 
nomic necessity, but as a part of our 
defense and military program, we feel 
it is essential that we be permitted to 
proceed.” 

Referring to railroad opposition to 
the air shipment of surface mail, Sum 
merfield observed: 

“They seem to be following in the 
footsteps of the people that preceded 
them in the handling of mail in the old 
days by pony express and who, in turn, 
resisted any change because they lost 
revenue. . . . And apparently the rail- 
roads are concerned because they prob- 
ably foresee what we foresee, that the 
public having seen the improved serv- 
ice might want it continued. .. .” 


> Two choices—He complained that 


“the railroads are removing their mail- 
carrying trains from their schedules and 
forcing us to use other means of trans- 
port” and at the same time are “trying 
to restrain us from experimenting in 
the movement of mail by air.” 

In many cases, Summerfield declared, 
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Richard Cantrell, 
aerodynamicist (left), 

Jim Hong, Aerodynamics 
Division head (center) 

and Irving Litrownik, 
aerodynamics engineer and 
boundary layer control 
specialist, discuss effects of 
blowing boundary layer 
control on lift increments 
and pressure distribution. 





Now in a stage of major expansion, the Aerodynamics Division is 
one of the fastest-growing organizations at Lockheed, with unusual 
opportunities for achievement and promotion. Assignments cover 
virtually the entire spectrum of aerodynamics endeavor. 


The expansion program includes such projects as nuclear 
Hovering to high-speed flight: applications to aircraft, extraordinarily high-speed fighters, new 
concepts in vertical rising aircraft, advanced versions of trainers 
and bombers, turbo-prop and jet transports, and a number of 
significant activities. Typical aerodynamics problems are: 


Lockheed expansion program 


Estimate improvements in maximum lift of sweptback wings 


offers wide range at with Boundary Layer Control for use in future commercial 


transports. 

° * 2. Estimate maximum speed and altitude capabilities of advanced 

aero ynamics assignments supersonic military designs. 

Determine ability of vertical rising aircraft to make transition 
from horizontal to vertical flight. 
Estimate direct operating costs of new turbo-prop commercial 
transport under wide range of operating conditions. 
Determine design tail loads on turbo-prop cargo airplane for 
all types of engine failure. 
Determine ability of new trainer to make carrier landings 
and catapult take-off. 
Establish design criteria for auxiliary damping servomechanisms 
on future fighters. 


LO C « Hi F é D . Optimize approach and landing technique for use on rough, 
short fields by rescue aircraft. 


AIRCRAFT CORPORATION : , ™ 
Career-minded Aerodynamics Engineers and Aerodynamicists are 
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we are faced with one of two choices: 
“Put the mail in the air or put it on 
the already congested highways of the 
nation.” 

Other points made in Summerfield’s 
testimony were: 
© Cost of airmail transportation will be 
slightly higher in Fiscal 1956 ($54.4 
million) than in Fiscal 1955 ($53.3 mil- 
hon). The cost for domestic airmail 
transportation in expected to rise from 
$39 million in fiscal 1955 to $39.8 mil- 
lion in Fiscal 1956, and for foreign air- 
mail from $14.3 million to $14.6 mil- 
lion. 
e This compares with $331 million for 
rail mail transportation in Fiscal 1955 
and $338 million in Fiscal 1956. 
e The domestic airmail volume is ex- 
pected to increase 4.9% in Fiscal 1955 
and another 5.3% in Fiscal 1956. 
© Domestic airmail revenue is estimated 
at $137 million for Fiscal 1955 and 
$145 million for Fiscal 1956. 
e The department loses approximately 
$600,000 annually by shipping mail on 
foreign airlines at Universal Postal Un- 
ion rates, substantially higher than the 
mail rates paid U. S. international car- 
riers. “For diplomatic reasons,” Albert 
Robertson, Assistant Postmaster Gen- 
eral, said, “we believe it is preferable 
to continue the use of foreign carriers.” 


House Committee Cuts 


Subsidy to $5 Million 


Civil Aeronautics Board’s request for 
$15.2 million to finance airline subsidy 
payments for the remainder of fiscal 
1955 was cut to $5 million by House 
Appropriations Committee with critical 
comments concerning the Board and 
Pan American World Airways. 

Despite extensive testimony by CAB 
Member Chan Gurney on steps which 
have sharply reduced subsidy require- 
ments, the committee, in making the 





Reconfirmation 


The controversial _reconfirmation 
rule has been repealed by a mail vote 
of the member airlines of the Air 
Traffic Conference. The action, effec- 
tive June 15, leaves individual carriers 
free to continue the rule or drop it at 
their discretion. 

Opposition to the rule has grown 
over the past months as the no-show 
problem, which it was supposed to 
solve, remains as bad as ever. 

American Airlines, which led the 
fight against reconfirmation, says it will 
propose a plan at the May meeting of 
the Conference calling for a “reason- 
able penalty” to be imposed against 
no-shows. 














$10.2 million reduction, had these two 
complaints: 

e First, the Board’s $15.2 million re- 
quest does not reflect reductions from 
application of the Supreme Court de- 
cision last year establishing the so-called 
offset principle under which excess 
earnings of an airline are to be applied 
against losses on another division. 

At hearings, Gurney said that there 
is only one possibility—-Trans World 
Airlines—in which the application of the 
offset principle “could” have an affect 
on Fiscal 1955 and Fiscal 1956 subsidy 
requirements. His outlook, however, was 
that it would not. 
> ‘Too Early’—The Board estimates that 
TWA’s domestic and international di- 
visions will both be subsidy free in these 
years, leaving nothing to offset. But, 
if the Board’s decision on the service 
mail rate for TWA’s trans-Atlantic 
operation should develop a requirement 
for subsidy, the Board believes that do- 
mestic earnings would be sufficient to 
offset this. 

Possible refunds to the government 

as a result of the offset principle, Gur- 
ney reported, involve the operations of 
five carriers for years prior to Fiscal 
1955. 
e Second, the committee objected that 
the Board has not completed a satis- 
factory audit of Pan American. The 
committee quoted the finding of its 
investigative staff that “most of the sub- 
sidiaries have never been properly au 
dited and some not at all, and there 
has not been insistence that the opera 
tions of the entire (PAA) system be 
treated as an entity. . . . If corrective 
action were taken, substantial cuts in 
subsidv should result.” 

Defending the Board at committee 
hearings against attack from Rep. John 
Rooney, long-time critic of Pan Ameri- 
can, Gurney reported that CAB has had 
a total of 15 auditors over a period of 
a year investigating PAA’s three divi- 
sions and International Hotels Corp., a 
100% owned affiliate. CAB is now 
proceeding to audit the records of other 
affiliates, it was added. 

CAB’s estimate of a vear ago was 
that $73 million in new money would 
be needed in Fiscal 1955 to finance 
airline subsidies. This has been reduced 
by $17.8 million to $55.2 million. 


Truck-Air-Truck Plan 
Opens Slick’s Drive 


Slick Airways is starting a new trans- 
continental truck-air-truck cargo serv- 
ices (AW Nov. 22, p. 91) in one of 
the first attempts to cut airfreight rates 
to a level competitive with Railway 
Express. 

The airfreight line will open the new 
operation within the next 30 days, 
connected with Associated Transport in 





Titanium Airlift 


Slick Airways now is operating a 
modified version of its new truck-air- 
truck cargo system. 

The all-cargo line flies titanium in- 
gots, shipped by truck from Henderson, 
Nev., to Los Angeles, to Pittsburgh 
where final delivery to Breckenridge, 
Pa., is completed by surface transport. 

The metal airlift, set up between 
Titanium Metals in the West and 
Allegheny-Ludlum in the East, takes 
an estimated 16 hours for each delivery 
and costs approximately $15.00 per 
100 Ib. 











the East and Consolidated Freightways 
of Portland and Western Truck Lines 
of Los Angeles in the West. 

Slick wil charge approximately $19.50 

per 100 Ib. for its door-to-door service, 
compared with $28 for regular air- 
freight. Maximum delivery time will 
be 60 hours. Between metropolitan 
centers overnight service is promised. 
P Increased Volume—The _ truck-air- 
truck service would be available to all 
20 cities on the scheduled cargo line’s 
routes. 

Besides increasing the volume of air- 
freight—enabling Slick to further reduce 
rates, which are currently one-third of 
Air Express, board chairman Delos W. 
Rentzel says, “the truck-air-truck sys- 
tem will enable us to operate seven 
days a week instead of on the present 
five-day schedule. It will open up on 
a large scale for the first time the trans- 
portation by air of household articles, 
at approximately the cost of present 
ground transportation.” 
> Airfreight vs. Passenger—Rentzel pre 
dicts the overall airfreight business will 
expand to a revenue volume equal to, 
and probably greater than, scheduled 
airline passenger trafic through similar 
attempts to cut cargo rates. 

He says new transports will reduce 
the cost of airfreight even further. 

“Our three Douglas DC-6As oper- 
ate at 10 cents a ton-mile, compared 
with from 15 to 16 cents for the C-46s,” 
he says. “Lockheed’s turboprop C-130A 
would bring the operating cost down 
to 6 cents per ton-mile. 

“And later series of turboprop cargo 
transports will cut this cost to 3 cents.” 
> Turboprop Bid—Rentzcl’s mention 
of turboprop transport operating cost 
is interpreted by industry observers as 
a bid to lease the USAF aircraft, on 
terms similar to the DC-6A rental set 
up between the Navy and Slick last 
month (AW Feb. 28, p 13). 

“The industry can absorb 1,000 mili- 
tary turboprop transports on a lease- 
rental basis,” he savs. “We could hold 
them in reserve and make them available 
to the military on 48 hours notice.” 
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Pilots Shy at Reporting Flight Incidents 


® ALPA safety forum told 
lawyers abuse reports; poor 


airports, also, are hazards. 


By Gordon Conley 


Chicago—Two big blocks to a zero 
fatality rate in air transportation are 
accident-prone airports and Civil Aero- 
nautics Administration’s new barriers 
to reports of unsafe flying, members of 
the Air Line Pilots Assn. said at their 
third annual Safety Forum. 

“I'm interested in how to keep from 
being killed,” commented one _ pilot. 
“But when I report an incident to make 
sure it doesn’t happen again, likely as 
not a CAA attorney charges me with a 
violation.” 

“Most airports don’t come up to 

safety standards,” said another ALPA 
member. “As a matter of fact, much air- 
line training is just a crutch to makeup 
for unsafe airports.” 
P Industry Effort—-The two pilots 
summed up the general feeling of nearls 
200 ALPA delegates, aviation industry 
representatives and flight safety experts 
at the three-day forum held here Mar. 
8-10. 

The forum also covered pilot train- 
ing needs, all-weather flying programs 
and problems of transition from trans 
ports powered by piston engines to 
turboprop airliners. 


Accident Prevention 


Most CAA observers at the forum 
privately agreed that accident preven 
tion was set back last December when 
the responsibility for enforcing federal 
flight regulations was shifted from the 
Office of Aviation Safety to the Gen 
eral Counsel. 

Under the old system, CAA safety 
experts acted as “father confessors’’ to 
pilots and looked over incident reports 
primarily to find ways to prevent acci 
dents. 

Now the attorneys scan the reports 
for possible violations, making the pilots 
reluctant to lay themselves open to 
prosecution. 

Clarence N. Sayen, ALPA president, 
put it this way: One of the 
primary safety functions of the airline 
pilot is discovering and reporting air 
safety problems. Anything that inter 
rupts or interferes with the free flow of 
this information in itself constitutes a 
hazard.” 
> ‘Powerful Obstruction’—Saven was 
supported by Jerome Lederer, director 
of the Flight Safety Foundation, who 
described pilots as the most important 
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Convair is making a new bid for the 
short-to-medium-range turboprop _ trans- 
port market with an airliner powered by 
four Rolls-Royce RDa7 Dart engines, 
Ready, 

Pilot 


company project engineer J. T. 
Jr., announced at the Air Line 
Assn. Safety Forum. 

The new Dart proposal is in addition 
to studies of Convair Liners powered 
by Allison, Napier Eland and Mamba 
turboprops (AW Aug. 23, p. 17). 

It would have a range of 1,540 miles 
and a cruise airspeed of 330 mph. at 
13,000 feet. This range would be pos- 
sible by using two 2,000-gal. tip tanks to 
supplement the integral wing load of 
2,000 gallons. 

Full payload of the 60-passenger 
transport would total 14,500 Ib., he said. 
Other statistics include: maximum struc- 


tural weight, 68,000 Ib.; maximum 





Four-Turboprop Convair 


landing weight, 59,800 Ib., runway dis- 
tance required for a takeoff and landing 
with full payload and fuel for a 200- 
mile flight, 4,500 feet. 

The wing plan form and area of the 
Convair Dart proposal is about the 
same as the Model 340. But the trans- 
port’s tail, almost identical to the YC- 
131C design, is about 12 inches higher 
and 20 inches wider on each side than 
the 340. 

Fuselage has the same cross section 
as its piston-engine predecessor but is 
about 18 feet longer to accommodate 
more passengers and nose radar. 

The RDa7 turboprop engines are 
mounted in four monocoque nacelles 
that are structurally integral with the 
wing. Inboard nacelles are longer and 
wider than outboard nacelles to allow 
for main landing gear retracting wells. 








factor in reporting dangerous incidents 

“But a powerful and unde 
standable obstruction to the reporting 
of dangers is . . . the pilot does not want 
to involve himself in further trouble o1 
in any way jeopardize his reputation 
or his pilot's certificate,” Lederer told 
the forum 

“This is a very serious situation. It 
is the result of actions taken by govern 
ment lawyers who feel impelled by their 
interpretations of the Civil Aeronautics 
Act to investigate incident reports for 
the purpose of determining whether a 
regulation has been violated so that 


punitive action can then be taken. 

“No responsible person condones 
culpable negligence, but modern ideas 
of punishment depart considerably from 
the old concept that punitive measures 
are effective in correcting dangerous 
ittitudes.”” 
> Flight Recorder—As a supplement to 
pilot reports, Lederer proposed mechan 
ical recording devices similar to those 
that are currently employed by some 
tailroads and buses. 

“Flight recorders, if not used as me- 
chanical spies or as a basis for punitive 
measures, could act as a means to avoid 





the difference.” 


cause an accident.” 





Simulators vs. Procedural Trainers 


An American Airlines observer at the Air Line Pilots Assn. Safety Forum called 
flight simulators too expensive and claimed new low-cost procedural trainers being 
developed by AA give “just about the same results.” 

But a spokesman for United Air Lines, equipped with four of Curtiss-Wright 
Corp.’s Dehmels, said the extra margin of training given by a simulator is the 
answer to cutting down further air transport fatalities. 

W. W. Braznell, American’s director of flight operations, estimated that simula- 
tors cost $1 million to buy and install plus an additional $1 million a year to operate, 
including the expense of lost pilot time. 

“Our procedural trainers (cockpit mockups) cost about $80,000 to build and 
install,” he said. “The operating expense is about 10% of a simulator operation. 

“American pilots are limited to 85 hours a month. This means any device we use 
must be reasonable enough in price so that we can afford to put them in centers 
with the highest concentration of pilots.” 

Capt. J. Sandow, chief of flight simulator training for UAL, said it would be hard 
to measure the cost of Dehmels against the lives of airline passengers—“and that is 


“With simulators,” he added, “we can find that needle in the haystack that may 
Sandow revealed, however, that United intends to defray the cost of its Dehmels 


by renting its facilities to other airlines. He said UAL is hiring 32 extra men to fill 
in the gaps caused by rotating crews to the simulator training centers. 















SOUTHERN CALIFORNIA 


We believe we can offer you an opportunity to improve 
your position in the business world — and improve your 
way of life here at Rohr Aircraft Corporation in beau- 
tiful, temperate, exciting Southern California. To 
strengthen our personnel in various departments, Rohr 
has a real opportunity for you if you are skilled as an — 
ENGINEER (Aircraft Design or Structures) LOFTSMAN 


JIG & FIXTURE BUILDER TOOL PLANNER TOOL DESIGNER 


Please write giving complete details 
ond we will answer immediately. 


Mr, Ned DeWitt, Personnel Department 13 
Rohr Aircraft Corporation 
Chula Vista, California 


AIRCRAFT CORPORATION 
9 miles south of San Diego on sunny San Diego Bay. 











WORTH INVESTIGATING! 


Excellently located modern airport. 20 minutes to Washington, Baltimore. 


FEATURES INCLUDE: 


Two 4000 ft. paved runways One 60’ x 24’ steel building 
Complete aircraft servicing One 60’ x 24’ concrete building 
Steel hangar Administration building 

110’ x 100’ with 20’ lean-to with control tower, 3 offices 
Ten steel “T” hangars Nearby: Ninety-five room, 
508 acres with railroad siding ultra-modern hotel 


ideal for manufacturer of aircraft or aircraft parts, 
engine overhaul firms or modification specialists. 
FOR MORE INFORMATION, WRITE: BO-5830, AVIATION WEEK 
330 W. 42 Street New York 36, N. Y. 








THE WORLD’S LARGEST PRODUCER 
OF READY - TO -INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 
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accidents by reporting incidents.” 

The safety expert said recorders 
would: 

e Uncover incorrect practices and oper- 
ating complacencies that the pilot or 
airline accepts without realizing the 
dangers. 

eCheck weather forecasts, especially 
turbulence, thus adding to the im- 
provement of meteorology. 

e Aid accident investigators and, in 
many instances, protect the pilot’s 
reputation. 

e Explore new operations such as jet 
and turboprop, for economic and other 
statistical information. 

Lederer said flight monitors would 
accomplish this by recording what the 
pilot sees or hears during flights and 
photographing takeoffs and landings. 


Airport Standards 


Pilots at the Safety Forum said the 
government should set up certificates for 
airports and force them to meet mini- 
mum safety standards. Many ALPA 
members declared that financing im- 
provements to meet the standards 
should be a local effort, not the respon- 
sibility of federal aid. 

“Put it on a basis of what an air- 
port means to the community,” one 
proposed. “If they want an airport, they 
have to meet certification standards. If 
they want to attract industry or keep 
what they have, an airport is a must.” 
> Crash Record—Theodore G. Linnert, 
chief of ALPA’s engineering and air 
safety department, said the organiza- 
tion’s records show certain types of 
crashes occur repeatedly on the airport 
o1 within a half-mile radius. 

To prove airports lack safety require- 
ments, he listed as the cause of these 
accidents: inadequate approach lights; 
lack of runway marking; lack of friction 
near runway surfaces; ditches near the 
runway ends; close-in hazardous ob- 
structions; sharp rises at the approach 
ends of runways, and lack of fire-fight- 
ing equipment. 
> Feeder Problem—A _ local-service air- 
line pilot told the forum that feeder air- 
ports present a special problem. 

“Improvements cost money,” he said, 
“and these small secondary airports get 
no federal aid. When considering the 
needs of secondary fields, you should 
also try to find low-cost safety aids.” 

He also reported that small airports 
are reluctant to start improvement pro- 
grams because “heliports are just around 
the corner.” 


All-Weather Flying 


On airport facilities for all-weather 
flight, Col. J. Francis Taylor, Jr., direc- 
tor of the Air Navigation Board, said 
radar has increased the rate of handling 
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trafic in terminal areas more than any 
other device. 

But Taylor, in a prepared statement 
read by ANDB’s Sam Saint, told the 
Safety Forum that these problems must 
be solved in order to get the best out 
of radar: 

e Aircraft altitude is not shown on the 
display scope. 

¢ Identification of planes is not estab 
lished with sufficient ease. After an air- 
craft has been tagged, it is difficult to 
keep identity continuously available to 
the air traffic controller. 

e Noise or clutter appears on the radar 
scope during storms and some types of 
precipitation, making it difficult to track 
airplanes. 

e Correlation problems exist between 
the radar display and strip postings now 
used in air trafic control centers. 

e Tube displays are not big and bright 
cnough for controllers to see in a rea- 
sonably high ambient light. 

Taylor said identity and weather clut- 
ter problems will be reduced and alti- 
tude display improved by ANDB’s type 
3 radar safety beacon (transponder), now 
being tested at CAA’s Technical Devel- 
opment and Evaluation Center and 
scheduled for in-service trials early next 
vear in the New York-Washington-Nor- 
folk area. 

“This beacon represents what we of 
ANDB believe to be a true common 
system item,” the USAF colonel said. 
“By this time I mean it is completely 
compatible with the military beacon 
system.” 
> Policing Tool?—Some pilots showed a 
lack of enthusiasm for radar because of 
incidents that they believe indicate 
CAA intends to use radar as a policing 
tool. 

Eastern Air Lines’ Capt. G. M. Sheri- 
dan said pilots of Pan American World 
Airways, National Airlines and EAL 
have had several run-ins with CAA radar 
operators at Miami. 

“We said if radar is going to be used 
as a policing agent, we'd refuse to use 
it,” he reported. “But we got no satis- 
faction from anyone in CAA, including 
(Civil Aeronautics Administrator) Fred 
Lee.” 


Turboprop Transition 


Representatives of Capital Airlines 
and CAA told ALPA members they be- 
lieve the transition from piston-engine 
airliners to turboprop-powered  trans- 
ports can be accomplished with reason- 
able ease. 
> Viscount Advantages—Capital’s Capt. 
Henry S. Weigel, who has started indoc- 
trination flights on the airline’s Vickers 
Viscounts, said he believes the British 
transport will be simpler to operate, 
“especially when automatic fuel trim 
ming comes into use.” 

He cited these other advantages 
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FLIGHT TEST ENGINEERS 


We can’t provide you with a successful career . . . that’s up to 
you. But it takes more than ability and hard work,— it takes op- 
portunity—and that we can provide, for McDonnell Aircraft 
offers every chance for professional growth and achievement. Is 
this your opportunity? 


@ DESIGN PIONEERING,—our daring engineering pro- 
gram has resulted in many aviation “firsts”, . . . from 
the FH-1 Phantom, first Navy jet to land on a carrier. . . 
to the F-101 Voodoo, world’s most powerful fighter, now 
in production. 

@ HIGHLY DIVERSIFIED BACKLOG,—emphasizing the 
broad scope of our engineering activities and the bright 
outlook of future job security in all phases of engineer- 
ing development. 

@ OUTSTANDING ENGINEERING FACILITIES,—for both 
research and physical testing, enable our engineers to 
increase their technical knowledge while providing them 
with the very best “tools of the trade.” 

@ ADVANCEMENT,—<ontinual expansion of our three 
engineering divisions has made possible rapid advance- 
ment for many able and ambitious engineers. 


Today, new contracts are again causing organizational changes 
that will create many responsible and stimulating positions for 
FLIGHT TEST ENGINEERS and other aircraft engineers. For 
further information, write: 
TECHNICAL PLACEMENT SUPERVISOR 
P. O. Box 516, St. Louis 3, Mo. 


MEDONNELL 4,04 Cama 


Mamuffactiunens vet AND “WHELICOPTERS « ST.LOUIS 3 MO. 








When youre FIRST ix 
Thonsport Helicopters -- 
Paes a got to be Good! 














Yes, Piasecki pioneered the design and production 

of the world’s largest tandem transport helicopters: 

. 1945— the HRP-I (10-place) 

. 1949— the HRP-2 (10-place) 

* 1951—the HUP Shipboard Utility Helicopter 
(6-place) 

. 1952-~the H-21 (14 to 22 place) 

¢ 1953—the H-16 (40-place) 

Not only have PIASECKI'S been first in size and 

load-carrying capacity, they were also first to be 

built in production quantities. These are just a 

few reasons why Piasecki Helicopter Corporation 

is a good—and challenging—place to work. 


we have openings pov: 


CHIEF OF FLIGHT TEST 


EQUIPMENT DESIGN STAFF ENGINEER | 


* 
@ Aerodynamics Engineers @ Instrumentation Engineers 
@ Test Engineers (Flight & Structures) @ Stress Engineers 
@ Vibration Engineers @ Technical Writers 


@ Design Engineers: 
@ Electrical @ Power Plant Installation 
@ Equip +t @Tr 


@ Airframes 





Positions available at all levels of responsibility; | 


salaries commensurate with training and 
experience. 


Send resume of your employment background to Frank Coe, Employment Manager 


— 


——— 
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HELICOPTER CORPORATION 


Morton, Pennsylvania (svbubon Prita.) | 





oe 

in stock 
CERTIFIED QUALITY... 
QUICK DELIVERY 

PRODUCTS: Carbon, Alloy & Stainless Steel 
Bars, Structurals, Plates, Sheets, Tubing 
Reinforcing, Babbitt, Machinery & Tools, etc. 





“Full takeoff power available, except for 
field elevation, regardless of tempera- 
ture or humidity; 100% temperature 
accountability past all obstructions on 
takeoff; reduced fire hazard due to use 
of kerosene (for fuel); propeller feather 
features; reduced pilot fatigue due to 
less vibration.” 

Weigel said the only apparent disad 
vantage is the Viscount’s high rate of 
fuel consumption and problems con-, 
nected with it. 
> Fundamental Difference — Raymond 
B. Maloy, chief of CAA’s flight test 
branch, described the fundamental dif 
ference between a reciprocating-engin¢ 
aircraft and a turboprop as the latter's 
“greater speed height operating regime 
and the different thrust and drag char 
acteristics of the power plant.” 

He said the differences cause asso 
ciated problems. Maloy gave as ex 
umples cabin pressurization and power- 
plant controls. 

Many of these problems must 
be met by the formulation of appro 
priate policies governing their airworthi 


ness aspects,” he said. 





CAB ORDERS 





(Feb. 24-Mat 


GRANTED: 


Northwest Airlines a six-month exemp 
tion to allow free transportation to technical 
representatives of Lockheed Aircraft Corp 
and Curtiss-Wright Corp. for purposes of 
in-flight observation 

City of Los Angeles leave to intervene in 
the Guatemala City-Los Angeles renewal 
case. 

Southwest Airways permission to serve 
Burbank, Calif., through the Lockheed Au 
‘Terminal. 

Frontier Airlines permission to serve 
Monte Vista, Colo. through the San Luis 
Valley Airport. 

Delta Air Lines, Lake Central Airlines, 
North Central Airlines, Ozark Air Lines, 
United Air Lines, the Chicago Assn. of 
Commerce and Industry, the Greater Rock 
ford Airport Authority and the Postmaster 
General leave to intervene in the helicopter 
air service certificate renewal case 

Mohawk Airlines permission to serve 
White Plains, N. Y. through Westchester 
County Airport 

Transocean Air Lines an exemption to 
operate one flight from Athens, Greece, to 
New York pursuant to a contract with the 
Intergovernmental Committee for European 
Migration. Action on three other Trans 
ocean exemption applications was deferred 
Transocean is also permitted to lease a 
DC-4 from Iranian Airways Co. to operate 
the approved flight 

Piedmont Aviation permission to serve 
Parkersburg, West Va.-Marietta, Ohio, 
through Wood County Airport and Colum 


JOSEPH T. RYERSON & SON, INC., PLANTS: NEW YORK « PHILADELPHIA « CHARLOTTE, N. C. 
BOSTON «+ CINCINNATI * CLEVELAND « DETROIT + PITTSBURGH + BUFFALO + CHICAGO 
MILWAUKEE © ST. LOUIS + LOS ANGELES «* SAN FRANCISCO + SPOKANE «+ SEATTLE 


bus, Ohio, through the Port of Columbus 
\irport. 
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4 GOOD ENGINEERS GO 
with 
GOODYEAR AIRCRAFT 


Forceful, creative thinking by top-flight 
engineers is the key to Goodyear's 
progressive research and development 
programs. 


Say 
SSSA 
May 


\ 
y 


X 


Experienced engineers . . . men with 
ability and imagination . . . do top work 
for Goodyear. Positions are open to 
qualified physicists and electronic, 
electrical, and mechanical engineers for 
research, design, development, and 
product engineering in these fields: 


Electro-mechanical Pulse Techniques 
Microwave Weapons Systems 
Servomechanisms Antenna Design 
Electronic Packaging Miniaturization 


Send a résumé of your qualifications or 
request application— 


C. G. Jones, Salary Personnel Department 


GOODYEAR AIRCRAFT 
CORPORATION 


1210 Massillon Road Akron 15, Ohio 


































































































SEARCHLIGHT SECTION 


4300 mph 


You're looking up—at a great future in the wot d 
of flight 
The Martin men who engineered the 4300 MPH 
Viking Rocket are now considering vehicles with 
speeds beyond mach 20. And of course, at these 
speeds, the moon doesn’t have to be the earth’s 
only charted satellite. 
Interesting? Martin research in the rocket field 
is only one of many exciting new long-rang¢ 
developments which are creating exceptional 
opportunities and futures on projects of the high- 
est priority and promise. 
If you’re a creative engineer with an eye for the 
big chance, look up! And look into the Martin 
story. 
Contact | M. Hollyday, Dept. \-3, The Glenn 
L. Martin Company, Baltimore 3, Maryland. 


ELLE REE NEEL 


BALTIMORE -:-MARYLANODO 
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ENGINEERS 
SCIENTISTS 


The Aircraft 
Nuclear Propulsion 
Department of 


GENERAL ELECTRIC 


has opportunities of ma- 
jor significance at several 
locations: Cincinnati, 
Ohio, and Idaho Falls, 
Idaho. Openings are with 
Applied Research and 
Development groups do- 
ing advanced engineering 
on important projects. 





Positions Available For: 


AERODYNAMICISTS 
THERMODYNAMICISTS 
STRUCTURAL ENGINEERS 
POWER PLANT ENGRS. 


REACTOR DESIGN 
ENGINEERS 


Graduate engineer vith experi- 

ence or advanced training n 

aircraft engine performance anal- 
» propulsion systems: struc 

tural analysis and design problems 

including thermo and dynamic 

stress; high temperature 

analysis; design and 

mechanical ystem 

plants heat transf 

flow problem fabrication 

niques and mate 4 

high temperature ay 


© PHYSICISTS 

@ MATHEMATICIANS 

@ NUCLEAR ENGINEERS 
@ REACTOR ENGINEERS 


Explore, extend and develop 
fields of Nuclea React 
Shield Theoretical P} 
Planning interpretatior 
relation with theor 

and shield nuclear 

Engineer ng anal) 

propulsion 





Send Complete Reaume 
Immediately to Arrange 
Appointment to 
Mr. J. R. Rosselot 
TECHNICAL PERSONNEL 
AIRCRAFT NUCLEAR PROPULSION 


GENERAL @@ ELECTRIC 


4a P.O. Box 132, Cincinnati, Ohio 
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AVIATION 
ELECTRONICS 
ENGINEERS 


This is it! RCA’s immediate expansion professional engineer seeks. Also, for you 
program creates exactly the kind of and your family, there are pleasant 
permanent positions in which an alert suburban communities just a short 
engineer can move ahead fast. These distance from RCA’s Camden and 
opportunities hold every attraction a Moorestown, New Jersey, plants. 


SYSTEMS... 
ANALYSIS... 
DEVELOPMENT... 
DESIGN ENGINEERING 


Aviation electronics positions are in the fields of: 


Areas of specialization include: Radar... Analog and You should have a Bachelor or Advanced 
Digital Computers . . . Missile Guidance . .. Communica- Degree in EE, ME, Mathematics or 
tions .. . Servo- Mechanisms... Shock andVibration Physics. A minimum of four years’ design 
..- Circuitry... Remote Control...Heat Transfer and development experience with special- 
... Sub-Miniaturization ... Automatic Flight... ized electronic products is desired. 
Design for Automation . . . Transistorization. Managerial! positions also open. 


At RCA... top laboratory facilities, close fessionally and financially.Liberal company- 
association with outstanding scientists and paid benefits add to your security. Tuition- 
engineers stimulate creative work. Planned refund plan for graduate study. Reloca- 
advancement programs help you rise pro- tion assistance available. 


NOW...send a complete resume of education and experience to: Mr. John R. Weld, Employment Manager 
Dept. B-2C, Radio Corporation of America 
Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 


ENGINEERING PRODUCTS DIVISION CAMDEN, N. J. 








‘ 
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The Field of Research offers 


Satisfying CAREERS 


Immediate Openings in 








We maintain one of the no- 


AERODYNAMICS 
tion’s most progressive research AERONAUTICAL ENGINEERING 
and development laboratories THERMODYNAMICS 


and are looking for qualified MECHANICAL ENGINEERING 


engineers — Senior and Junior \ \ AIRCRAFT INSTRUMENTATION 
—who are interested in further- ene. ' RADAR 
ing their careers in the field of a MICROWAVE TECHNIQUES 
research. y a ANTENNA DESIGN 

\ | 
If you are interested in becom- he divicodeapelie 


ae eee een \ : SERVOMECHANISMS 
leap oe 9, | SENIOR ELECTRONICS 
PERSONNEL—aot HIGH START- ENGINEER OR PHYSICIST 
ING SALARIES — and EXCEL- With Experience in Communications 


Systems and Information Theory 
— woe CONDI- SENIOR ELECTRONICS 


ENGINEER 
TIONS contact Digital Data Processing Experience 
. MECHANICAL 
Mr. D. M. Halliday SENIOE NGINEER 


Hydraulics, Marine Design Experience 





























é ‘ 
LABORATORIES 
% 8100 N. Monticello Ave., * A division of COOK ELECTRIC COMPANY 
a Skokie, Illinois KEystone 9-2060 2700 N. Southport Ave., Chicago, IIlinois 
Electrical and Mechanical Engineering and Manufacturing Since 1897 > 
e = REPLIES (Box No iddress e* 
VEW YORK seu ,2nd St f 
is YOUR FUTURE as promising eects aenees one 
SAN FRANCISCO: 68 Post 8t 4 
’ LOS ANGELES: 1111 W hire Blwd. (17) 
as a HELICOPTER 5 3 $$ $< 
POSITIONS VACANT 
We think the future of the helicopter is virtually un- ee aa aes ae aa 
limited. Why not make your future just as promis- MRF yy 
ing? aa -- Bs ge ha rle 
required. Old Colony Serv 4 < n. Vir 
SIKORSKY,. pioneer helicopter manufacturer, yard Haven, Mass 
needs... 
SELLING OPPORTUNITY OFFERED 
TEST ENGINEERS SALES ENGINEERS Ww ant I xcel e! 
DESIGN ENGINEERS ag A ES t mai 
DEVELOPMENT ENGINEERS Sab culeneseie tor for esgenes ‘ 
siles. Electrical engineering background esse! 
tial. Contacts within the air ft 1 try de 
to do important work in the fascinating and fast- Se ee ee eee, oath bane. 
growing helicopter field. Expanding military and Ne NS ee eee incien Wa 
commercial requirements are a challenge to skilled ial 
men—offer excellent opportunities to further your POSITION WANTED 
professional stature. 
ATTORNEY NAVAL jet a or Presently 
Engineers whose abilities or experience qualify them esa! counsel for prime avaition manufactur- 
for these responsible positions will enjoy a well- tracts, Industrial relations and insuran ; 
rewarded career with a secure future and many ben- caging leaal pest in airline or aircraft ma 
facturing activity PW -588 Aviation We 


efits for themselves and their families. 


SELLING OPPORTUNITY WANTED 
Send a complete resume to R. L. Auten, Personnel Department 








W ANTED—AIRCRAFT Equ ent— fornia - 
manufacturer's representat ‘ f nat na 
known lines with established contacts in re 
search engineering and purchasing depart 
ments in the West Coast air ift and ele 
H e tronics industries. Seeking additional lines fo 
Bridgeport 1, Connecticut expanding sales engineering staff RA 4° 
Aviation Week, 1111 Wilshire B Los An 
geles 17, Calif 
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VICKERS INC. 


Leader in oil hydraulics is expanding its 
Aircraft Sales and Service Division. Ap- 
plications are now being accepted for: 


TECHANICAL 
SALES 
ENGINEERS 


Prefer applicants with proven sales ability 
with a degree in electrical or mechanical 
engineering. Some experience, in Missile 
Controls, Jet Engine Controls, Constant 
Speed Drives, Servomechanisms and valves 
or Aircraft Hydraulic Systems and Con- 
trols would be desirable. We also invite 
inquiry from recent graduates interested 
in training for hydraulic sales. 


FIELD 
SERVICE 
ENGINEERS 


Prefer applicants with mechanical or elec- 
trical engineering degree for field service 
work relating to aircraft hydraulic units 
Must have practical background in oil hy- 
draulics with some electronic experience 
desirable. From 3 to 6 months will be 
spent in training after which extensive 
travel will be required. Prefer applicants 
26-35 years of age who would be free to 
relocate in another geographic area at 
some future date. 


Forward resume including education, ex- 
perience, and personal qualifications to 


SALARIED PERSONNEL DEPARTMENT 


VICKERS INC. 
1400 Oakman Blvd. Detroit 32, Mich. 











SKILLED 


PILOTS 


AVAILABLE 
No Fee to Employers 
PILOTS EMPLOYMENT AGENCY 
Teterboro (N. J.) Airport 
Hasbrouck Heights - 8-1091 








WASHINGTON & N. Y. REPRESENTATION 


Aviation Firm, well established, large follow- 
ing, with executive Wash. and N. Y. offices, 
warehouse, top flight personnel, seeks addi- 
tional representation of non-competing aviation 
product. 

RA-5729, Aviation Week 





330 W. 42 St., New York 36, N. Y 








FOR SALE 


Largest stock in the U. 8S. of new, used and 
overhauled engines, propellers, accessories | 

and airframe parts Free lists by makes | 

Vestco, Dept. F, Box 5306, T. A., Denver, Colo. 


Inflatable Life Rafts, one to 20 man. Survival 
equipment, Descriptive price list upon re 
quest. Karl Ort, Dept. AW, York, Pa 
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SEARCHLIGHT SECTION 


the doors are 


Open 


for ‘75 ENGINEERS 


Airframes 

Stress & Weights 

Materials & Laboratory 
Power Plant Design 

Power Plant Operation 
Hydraulics & Controls 
Electrical, Radio & Instrument 
Liaison 


IF you want immediate employment in an area where new 
horizons are opening in aviation, including latest develop- 
ments in in-flight refueling—IF you want to live in the Sunny 
South—IF you have experience in aircraft for any of the 
positions listed above, send a resume of your qualifications 


to: 


MR. A. V. WELSH 
Employment Manager 
P. O. Box 2287 


AIRCRAFT CORPORATION 


Sirmingham, r¥la. 





SEARCHLIGHT SECTION 
+ RESEARCH 


ENGINEERS « DEVELOPMENT 





The Automotive Engineering Divi- 

sion of Chrysler Corporation in 

Detroit has attractive openings for 

men with or without experience in 

the following categories: 

© Automotive Gas Turbine Research 
and Development 

¢ Advance Chassis Design—Particu- 
larly Suspensions, Accessory Drives 
and Brakes 

® Ordnance Materiel Design, Devel- 

C A L LI N G C A R D FO P opment and Field Representation 

* Automotive Structures — Develop- 
ment of bodies, frames, seats, and 


A BRILLIANT FUTURE... “"" 


Address inquiries to: 
L. C. BETTEGA 
Chryster Engineering 


Bendix Missile Section is a major contractor in the U.S. Navy's guided 
P. O. Box 1118, Detroit 31, Michigan 


missile program --a part of the “new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 

personnel: Electronics Engineers, Dynamicists, Servo- Analysts, Strese PAN AMERICAN WORLD a. 

Analysts, Project Coordinators, and Designers. Take time now to look a pense ar = oc ee ag rly 
into the opportunities which Bendix can offer you. Write Employment —__||_ Phone, write, wire or apply at: 

Dept. M, 401 Bendix Drive, South Bend, Indiana. ses oe Sritwent o:5056, Ext 2093 

















CAREERS for 
SYSTEMS APPLIED amma 
ENGINEERS PHYSICISTS 





PERMANENT ASSIGNMENTS 
Ryan’s increased activity in aircraft, 


7 powerplant and avionics engineering 
and manufacture is opening many new 


IN THE FIELD OF opportunities for you to live and work 


in beautiful Southern California. Your 


MILITARY WEAPONS SYSTEMS [ff Sitseeatcuteaiacaat °°" 


Missiles Reliability Studies Sonar Ryan Needs: 
Fire Control Radar Data Processing Aerodynamicists 
REAL CAREER OPPORTUNITIES i seramah:+ samuel 


Syste Analyst 
You'll enjoy the advantages of a small company atmosphere in the Silver ~ sn a 4 
. - Electronics Engineers 
Spring Laboratory ... along with the stability of being part of the rapidly Flight T Engi 
growing Vitro Corporation of America with 5 diversified operations through- ight Test Engineers 


out the United States. wvepeision Enginsers 
Electronics Technicians 


@ Suburban Location in residential community adjacent to Washington, D. C. 


h 4. A 
@ Plentiful g nm apartments, houses to rent or buy 2 t? YW A la] 
@ Advanced courses available at 4 major universities - = AERONAUTICAL COMPANY 


SAN DIEGO, CALIF 





@ Cultural advantages of the nation’s capitol 


Similar opportunities also available at West Orange, N. J. 
and Eglin Field, Florida Laboratories HELICOPTER PERSONNEL 


oat Rea seerves PILOTS and A&E ME. 


Write to Personnel Manager CHAN Permanent positions open for ambitious 
and cEnanare men.who can help develop new areas 


in agricultural and charter operations. Also me 
VITRO LABORATORIES chanics wanted with experience on Bell, Hiller, 
Sikorsky and Piasecki helicopters 


P.5758, Aviation Week 
330 W. 42 St., New York 36, N. Y. 

















962 WAYNE AVE. SILVER SPRING, MD. 
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Municipal Airport 


DOUGLAS C-54-B 


« « e CASH SALE ONLY 


DIRECT BY OWNER 


Approx. 1500 hrs. on Airframe since O.H. 
P&W R2000-7M2 Engines—Low Time 
Complete Airline Radio and Instruments 
75 Hi-Density Seats 
Cargo Door—Heavy Floor 
Write, Wire, or phone 
— BEST OFFER — 


LOS ANGELES AIR SERVICE, INC. 


OSborne 6-0411 


Hawthorne, Calif. 








EXECUTIVE AIRCRAFT 


LEASE AND OPTION 
Single and multi-engine Beecherafts, with or 
without crews, leased for private or corporation 
use. We are now serving several of the country’s 
largest corporations. Details on request. 

ATLANTIC AVIATION SERVICE, INC. 
Box_1709, Wilmington, Del. 
Tel. New Castle 7506 


International Harvester 
and 


Great Lakes Carbon 
have switched their R1830 overhauls to 


ENGINE WORKS 


Lambert Field inc. St. Louis, Mo. 




















SPECIAL SERVICES 7o rHe AVIATION INDUSTRY 























INSTRUMENT SERVICE 








—R. K. Brown Co. | 


@ PARTS SPECIALIST 


STROMBERG 
& INJECTION CARBURETOR 


CARBURETORS PARTS ASSEMBLIES 


CARBURETORS SUPPLIED IN REPAIRABLE 
& CONDITION OR OVERHAULED 
AND CERTIFIED BY CAA APPROVED 
REPAIR STATION. 


& PARTS ALSO AVAILABLE FOR HOLLEY 
CARBURETORS 
WEbster 9-9250, 9-9251 Cable Address “‘Brownaecro”’ 
238-A PARK AVE. EAST RUTHERFORD, N. J. 


St. Louis, Mo. 
INC, rerryhitt 5-1508 


Has oC ete and Su +a + — 
LODESTER B 
Engines ~~ 
A.R. er om Collins Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 














ag 27 


ELECTRONIC SPECIALISTS 
CUSTOM INSTALLATIONS OF 


ARC... BENDIX... COLLINS 
NARCO.. ECLIPSE. . SPERRY 
LEAR 


READING AVIATION SERVICE, INC. 
MUNICIPAL AIRPORT READING, PA. 








INSTRUMENT 


. Sales & Serv. Inc. 
NY International Airport 
M., Jamaica 30, N. Y. 
CLASS 1, 2, 3, 4 
Ss unlimited 
° OL6-5678 TWX NY4-396 

















_ SHOP EQUIPMENT 





& AIRCRAFT DEALERS 











jain tools PS oe 


Complete Selection of Air Too! Accessories 
— AIR TOOL She 

IGN CONSUL Ts 
coqual ENGINEERED REBUILDING 


PROFESSIONAL AIRCRAFT SERVICES 
47 Stanley Ave., Hastings-on-Hudson 6, N. 
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EXECUTIVE AIRCRAFT 
Com; Services and Sales 
LODESTAR D185 


at'totis REMMERT-WERNER 71:2, 


ATTENTION 


AIRLINE 
PURCHASING 
AGENTS 


RADIO EQUIPMENT 
& 
COMPONENT PARTS 


* 
PARTIAL LISTING 


ARC-1, MN62A, R5/ 
ARN 7, ART-13, APN-9, 
BC433G, MN26C,RTA1B, 
ETC.—CONTROL BOXES, 
SHOCK MOUNTS, LOOPS 
LP21LM, LP21A 


AMPHENOL AN & UG 
CONNECTORS 





NEW, CURRENT GE & 
SYLVANIA RECEIVING 
& TRANSMITTING 
TUBES 

OHMITE, IRC AND 
WARD LEONARD RE- 
SISTORS 


SPRAGUE, AEROVOX, 
ERIE, ASTRON AND 
SANGAMO CAPACI- 
TORS 

HICKOK, PRECISION 
APPARATUS, SIMPSON, 
WESTON AND TRIP- 
LETT TEST SETS AND 
METERS 

A letter on your station- 
ery will place your com- 
pany on our mailing list. 


MERRICK 
AVIATION 
ELECTRONICS 


166-08 DOUGLAS AVE. 
JAMAICA 33, N. Y. 
REPUBLIC 9-4632 





“Servicing the Airlines” 
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Priced For Quick Sale 
LOCKHEED 
EXECUTIVE TRANSPORT 


Custom conversion completely equipped 
and available for immediate service. 
Excellent radio which includes Bendix 
TA-18B 180 channel VHF, Bendix MN. 
85D and ARC-15C navigation receivers. 
Special equipment includes Lear L-5 
autopilot with approach coupler. Sales 
price of $120,000.00 includes two spare 
zero time engines and spare parts. 
Available for demonstration to interested 
principals. Write or phone. 


ATLANTIC AVIATION CORP. 
Teterboro Airport 


Teterboro, N. J. 
Tel: Hasbrouck Heights 8-1740 


EXECUTIVE 


LODESTA 


NEW CUSTOM INTERIOR 
TV-FM CABIN RADIO RECORDER 
AIRFRAME LOW TIME SOH 
DUAL FUEL SYSTEM 

DUAL FLIGHT INSTRUMENTS 
WRIGHT 1820-56 ENGINES 








Deal Directly With Owner 
Frederick B. Ayer 
offers 
Hamilton Standard 12D40-211-6101A12 


PROPELLER ASSEMBLY 


FOR AT-6 AIRPLANE 


© CAA certified overhaul. 

© Also all parts for this assembly. 

® Very large stock available. 
Prices—W holesale 


Frederick B. Ayer 
TRADE AYER COMPANY 


Available For Inspection In Miami 


AERONAUTICAL 


P.0 BOX 210 FORT WAYNE INDIANA 
P. 0. BOX 233 INTERNATIONAL AIRPORT MIAMI 48, FLORIDA 





AIR AGENCY CERTIFICATE NO. 4044 
Powerplant Classes 1 & 2/ NO LIMITATIQNS 


More Speed, Performance and Safety 


WRIGHT OR P&W 


1350-HP 


Engines for your 


DC-3 OR LODESTAR 


STEWARD-DAVIS INC. 
GARDENA, CALIF./ PL 4-3144 


Linden Appert. Linden, N. J. 
Li nden 3-7690 











NOTICE 


© FOR SALE © 


— BEECHCRAFT — 


We have added another Lockheed 
Lodestar to our Fleet and are offering 
for sale the last D-18-S twin Beech of 
our Fleet. S/N A-6, purchased new in 
December of 1945. It has a lot of time, 
but is in top shape, well equipped and 
has been maintained for continuous 
Executive use. We have lots of “spares” 
available from our own stock. 


Make Offer To:— 
Air Transport Department 
CONTINENTAL CAN COMPANY, INC. 


BOX #791, MORRISTOWN AIRPORT 
MORRISTOWN NEW JERSEY 


SUPER-92 


over 200 mph for your DC-3 
CAA Approved—hetter single engine—lower costs 
Fully interchangeable with —92 


ENGINE WORKS 


Lambert Field St. Louis, Mo. 








HILLER HELICOPTER 


Model UH 12A with Agricultural Spray equip- 
ment, full canopy, dual controls, 2-way radio 
In excellent condition 


East Coast Aviation Corporation 
Bedford Airport Lexington, Mass. 














WANTED 














ENGINE WORKS 


Lambert ree, St. Louis, Missouri 
Largest pp of i for executive 
DCc3. We stock, overhaul, and install— 


R1820 = 
R1830 =2"” 


94 
R2000-D5, -13 R1340 R985 


DC-3 Owners—Write for our DC3 engine 
evaluation form, and engine exchange plan. 














FOR SALE 


LUXURIOUS LOCKHEED PV-1 


Beautiful 9-Place Interior 


Bed-type Divan 

Bleached Wainut Woodwork 

1 Swivel Chair Cabin Radio 

Equipped Galley Intercom Phone 
Completely Painted Exterior 

Airline radio, heavy PV-2 gear. suteotiet. oS 

beacon, bullet-proof tanks, $50,000 spare par 

2500 hrs. since new. R. eng. 0 hrs. SO, L. eng. 150 

hrs. SO. Ship has been excellently maintained. 


Exclusive Agents 


ATLANTIC AVIATION SERVICE, Inc. 


P. O. Box 1709 Wilmington, Delaware 


Typewriter Desk 
4 Recl. Chairs 


We Buy DC-3 and C-47 


—also components, fuselages, ter sections, Pre- 
= runout or needing work, airline, passenger, or 
& Whitney or Wright. State price, 
time. * quantity, type engines. 
We are not t brokers 


REMMERT-WERNER, INC. 
Lambert Fieid St. Louis, Mo. 














AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’‘s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.'s Skyranch 
BOX 5306, DENVER 17, COLORADO 
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SEARCHLIGHT SECTION 


EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered 
Positions Wanted 
Selling Opportunties Wanted 
Employment Agencies 
SPECIAL SERVICES 
To the Industry 
PLANES—EQUIPMENT 
(Used or Surplus New) 
For Sale 
WANTED 
Planes- Equipment 





HEAT & VENT 
RESEARCH 
ENGINEERS 


B.S. degree in Mechanical or 


Aero. Engineering or equiva- 
lent, preferably with major 
coarses in Fluid Mechanics, 
Thermodynamics and Heat 
Transfer. Background should 
include 2 years of laboratory 
work involving fluid flow 
testing with emphasis on 
high pressure and temperca- 
ture instrumentation. 


Write or Apply 
Engineering Personnel Office, Dept. A 


NORTH AMERICAN AVIATION 


Columbus 16, Ohio 











WORK ON NEW YORK’S 
PLAYGROUND 


The Navy’s new supersonic Tiger, de- 
signed and built by Grumman, opens a 
new era for jet fighters. You can get in 
on the beginning, plus working on other 
jet fighters, anti-sub planes, and 
amphibians. Grumman has openings for 
experienced aircraft engineers and re- 
cent engineering graduates. 
e Wing and Fuselage Designers 

Hydraulic Engineers 

Stress Analysts 

Flight Test Engineers 

Vibration & Flutter Engineers 

Aero & Thermodynamicists 
Send resumes to Engineering Personnel 
Dept. Interviews at Employment Office. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETUPAGE © LONG ISLAND + NEW YORK 








EDITORIAL 





Why We Underestimate 


Soviet Airpower 


“You completely underestimate the Russian danger 
even in respect to technology. Russian work in aviation 
since 1946 has been completely consistent. Deviation 
occurs only in the political field. Many western visitors 
come to the conclusion that Russian aviation is just as 
poor as their technology in the civil sector. This is not 
true. The poor civil technology is actually a consequence 
of the Russian concentration on military technology. 

An “intensification of the Russian technological 
advances is to be expected since, they are getting more 
young technicians and scientists who have been well 
educated and trained . “ 

This selemn warning was received by Aviation WEEK 
in a letter from an internationally known German air- 
craft designer who worked in Russia for more than five 
post war years. He now lives in the Western Zone of 
Germany. 

This is the judgment of a man who is technically quali- 
fied to evaluate modern aeronautical research and devel- 
opment and who has been working in the midst of the 
Russian military aviation picture until only a few years 
ago. 

It is a warning that should be carefully studied by the 
senators and representatives of the Armed Services and 
Appropriations Committees as they consider the Fiscal 
1956 research and development budget for USAF, Navy 
and Army aviation. 

Unless the United States enlarges its current slim mar- 
gin of technological superiority over Russian airpower 
we will be doomed to defeat in another five to ten 
years. Without the foundation of an adequate research 
and development program backed by sufficient funds and 
a sense of national urgency our airpower technology 
cannot maintain the pace required for survival in the 
atomic “Age of Peril.” 


North American Shares 
Super Sabre Data 


In the constant struggle necessary to protect its legiti- 
mate proprietary rights from encroachment by govern- 


ment officials and military brass with a_ socialistic 
economic outlook, the aircraft industry is often accused 
of taking a narrow selfish view of what should be broad 
problems of national welfare. 

The recent policy of North American Aviation, Inc. on 
the F-100 Super Sabre accident investigation data offers 
specific evidence to refute this usually groundless charge. 
North American is a privately-owned corporation operat- 
ing under the spur of the profit motive in a highly-com- 
petitive industry. In the course of investigating the 
F-100 accident that cost the life of its chief test pilot, 
George Welch, its engineers developed considerable data 
on the stability and control problems of supersonic air- 
craft in addition to that unearthed by USAF and National 
Advisory Committee for Aeronautics. 

North American made this data available to other 


94 


firms with which it is competing for USAF and Navy 
high speed fighter contracts. A detailed report on the 
F-100 data was prepared and banned to other com- 
panies on request in addition to copies furnished both 
USAF and the Navy. The Navy’s Bureau of Aeronautics, 
which has no direct responsibility for the F-100 program 
although it was encountering similar problems in its own 
highspeed fighters, was particularly grateful for the North 
American data and so stated to the company. Informal 
meetings also were held by North American engineers 
with Convair and Grumman to provide further details 
on the F-100 data. 

This was a North American policy decision stimulated 
by its engineering vice-president, Ray Rice, and approved 
by top level management headed by James H. Kindel- 
berger, board chairman, and Lee Atwood, president. In 
explanation of this policy to Aviation Week, a North 
American spokesman wrote: 

“The reasoning back of this action was simply that 
management felt that if we could save some other 
company or military test facility from having a fatal acci- 
dent we should do everything possible to prevent that 
possibility. 

‘There is also the very broad thought that it was also 
of assistance to the defense program in the development 
of supersonic aircraft.” 

North American management’s decision on this matter 
has won the admiration of both the military services and 
their competitors whom it helped on a problem of vital 
national welfare. It is irrefutable evidence that the 
aircraft industry can and does place national welfare 
ahead of personal profit when the occasion demands. 


Pacific Wings Club 

San Francisco is an area steadily growing in aviation 
importance. Its magnificent new airport is an inter- 
national crossroads of the rising airline traffic to Asia 
and the Pacific islands. Both USAF and Navy aviation 
have important bases in the Bay area and the highspeed 
research laboratory of the National Advisory Commit- 
tee for Aeronautics is only a few miles down the 
peninsula. 

Indicative of San Francisco’s growth as an aviation 
center is the establishment of the Pacific Wings Club. 
This group, now in its second year, aims to provide a 
focal point and facilities for aviation people in San 
Francisco and the Pacific islands similar to that afforded 
by the Wings Club in New York. It now has more 
than 200 members and club rooms in the Sheraton- 
Palace Hotel. 

John Felton Turner of the California Aeronautics 
Commission is now serving as president. Among its 
members are such familiar aviation names as Terry 
Drinkwater, president of Western Airlines, Smith de 
France, head of NACA’s Ames Laboratory, and Col. 
Clarence Young, vice president of Pan American World 
Airways. 

The Pacific Wings Club is off to a good start. It 
can perform a pleasant and useful function. We wish it 
well. —Robert B. Hotz 
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(yr The minute a modern military plane 


leaves the ground, electric power just 


& 
recise Owel about takes over. Fire control. navi 
gation, radio even cooling all are 


electrical. And every system must be 


h f k tf right before take-off 
= 
e ore a e 0 This precise power package 


latest product of Leach inter company 





teamwork ... brings new accuracy 

to on-the-ground service. Its 400-cyvcl 
power, re gulated to unusually narrow 
limits, more than matches the precision 
of the airborne units be ng « hecked 
out. It he Ips make modern flight . 
and fight practical, 

Leach ¢ orporation is unusually well 
equippe d to deliver such spec ialized 
projects. Its centralized responsibility 
assures you of products either 
components or comple te svstems.. 
consistently tops both in efficiency 


and dolla \ clue 


This new INET potter packa re include 


compatibly designed Je ffrics transform 


Leach relays INI 1 electri nic conti 


and Palmer rotating machinery 


CORPORATION | INET PRECISE POWER DIVISION 


LEACH RELAY DIVISION 4441 SOUTH SANTA FE AVENUE, LOS ANGELES 58, CALIFORNIA 
PALMER GENERATOR DIVISION 
INET PRECISE POWER DIVISION 


JEFFRIES TRANSFORMER DIVISION 


| 
| NG INDUSTRY IN THE LABORATORY IN THE PLANT ON THE GROUND IN THE 





E B POWER 


HMMWTYUERSTTY 
NT bested am *& & 


313 W 1ST ST 
ANN ARBOR MICH 


L' 


B-47 “STRATOJET’’ 


Uses this Amplifier and Power Supply Rack... another 
Servomechanisms’ 


‘building block’’ system 


his sub-svstem is another outst inding 
example of Servomechanisms’ pack- 
iged function philosophy. 


Consider the seven SA104H Servo 

Amplifiers used in this system. Servo- 

mechanisms has designed and pro- 

duced over 40,000 of these amplifiers. All are 100% electrically 

and mechanically interchangeable. They are a USAF standard 
- designated Type A-1 —and as such are “shelf items” ir 
supply depots throughout the world 


As a USAF standard, these amplifiers are used in many 
other systems in almost every modern fighter aircraft 


This demonstrates how Servomechanisms’ packaged 
electronic functions have helped standardize and sim 
plify fire control equipment—and why designers and 

users of ¢ ontrol quipment spec ifv Servomechanisms 


Inc., for economy and reliability 


The reliability of Servomechanisms’ equipment 
is directly traceable to the ease of maintenance 
inherent in the “building block” philosophy 


INC. 
PACKAGED FUNCTIONAL COMPONENTS 


FASTERN DIVISION... Post and Stewart Aves., Westbury, N. Y WESTERN DIVISION 





